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Prep [3] - Second Term - Algebra - Unit [ 1] - Equations 


Lesson [ 1] : Solving Two Equations Of First Degree In Two Variables 


| First :) Solving two equations of the first degree in two variables graphically 


Then to solve the two equations graphically, we do as follows —— "." 


In the Cartesian plane draw the two straight lines which refiésent the tWeequations to 
be L, and L, » then the S.S. is the point of intersection gf«h® two stfaight lines L, and 
L, »then we have three cases. 


,) L, and L, intersect at L, and L, are COigicident | B L, and L, are parallel 
the point (X, » yj) 


* There is a unique "Ehre is an infinite number | * There is no solution 
solution (X, » y4) of solutions, * The S.S.=@ 
* The S.S. = {(X, » yp) 


| Second ) Solving two equations of the first degree in two variables algebraically 


For that purpose: we fgllow ow€ Of the two methods : 


Substituting method. Omitting method. ; 


In the follor ?we wilf «plain each of the two methods. 


Solving life problems in this lesson 


In this kind of probléms, the solution takes the following steps : 


(1) Let ong,of the'two unknown be X and the other be y 
Fropathe given data in the problem, form two equations of the first degree in X and y 


Solv@tHe two equations algebraically or graphically to get the values of X and y 
It is preferable to solve them algebraically. 
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The following examples in the following table show each case of the previous cases. 


Example (3) 


The solution set ii 


-3 
1 


a 
£4 
U 
* 
z 
+ 
| 
Lal 
N 


Example (2) 


= 


U(X >y):y 


" 
64 
g 
E 
s 
oO 
[2] 
g&g 
E 
E 
o 
3 
Ë 


Example (1) 


The solution set in IR? = {(2 »— 1)} 
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Examples : ]| 


EB Find the solution set for each pair of the following two equations algebraically 


and graphically : 
y=X+4 , X+y=4 (Souhag 2016 » Alexandria 2013) ^s eo. 


Find the value of a and b in each of the following : 


lax+by-5=0;3aX+by=17 


given that (3 » — 1) is a solution for the two equations & 


9 a» 2014) «2 »1» 
an «293» 
(El-Fayoum 2009) 


In the opposite figure : 


= 


If the equation of straight line L; : X +y 26 
and equation of the straight line L, : y — (ei 
where L, N L, = {B} » O origin point» 


Find : The surface area of the trian; 


The sum of two natural n s 63 their difference is 11 


(El-Sharkia 2015) « 12 square units » 


Find the two numbers. (El-Beheira 2016) « 37 » 26» 


If three times a nui dde: ie a second number the sum is 2 » and if the first 

number is added to thr&e JU number the sum is 10 > 
è 

(El-Beheira 2015) «—2 »4» 


find the two i 
QA cy "agg more than its width by 4 cm. If the perimeter of the 


area of the rectangle. (Alex. 2012) « 45 cm? » 


rectangle is 28 cm = 
Œ Two acute angle: right-angled triangle » the difference between their measures is 50 
Find the measure of'each angle. (North Sinai 2015) « 70° » 20? » 


ED A two-digit ber » the sum of its digits is 11 If the two digits are reversed » then the 
resulted ditte is 27 more than the original number » what is the original number ? 


O (Kafr El-Sheikh 2016) « 47 » 
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(1) Graphically : 
y=X+4 


E dE" 


3 2 


» 


from the graph » the S.S. = ((0 > 4)} 
Algebraically : 

Substituting by the value of y from the first 
equation in the second equation 

~ X+44+X=4 S2X20 
Substituting in the first equation : ~. y 

~. the S.S. = {(0 »4)} 


* (3 »- D) is a solution for the equation 
aXx+by-5=0 “3a-b= 
** (3 »—1) is a solution for the i 
3aX+by=17 

7s-9acb--17 

Adding (1) and (2) : +. — 

Substituting in (1) : .'. 


vf )=ax? +b of (Q=5 
oatb=5 

s f= 

oo 4atb 

Subtracting 

43az26 

Substituting in (1 


7^. the length of the altitude drawn from B to 
AO is 4 length units 

» A € straight line Lj »A € XX 

at y = 0 in the equation X+ y =6 

a x=6 

7. AO =6 length units 

^. The area of A 


* 
Let the two ni 
= X+y= 1 
Adding ( 


t tie two numl Xand y 
+y= X-y=11 (2) 
1) s n2x274 
Substi: equ. (1) : '. y -26 
T iumbers are 37 , 26 


Let the length X cm. and the width be y cm. 
sX-ys4()s2(X4y)228 = X+y=14(2) 
Adding (1) and (2): .2X=18 ..X=9 
Substituting in (1): ~. y - 5 

«<. The length = 9 cm. »the width = 5 cm. 

^. The area of the rectangle = 9 x 5 = 45 cm? 


Let the measure of the first angle be X° 

and let the measure of the second angle be y? 

s X+y =90 (1) »X-y =50 (2) 

Adding (1) and (2): <. 2X=140 . X=70 
Substituting in (1): ~~ y= 20 

<. The two measures are 70° » 20° 


wX+y=6 


oo X42 
by sul 


3 ]- Second Term 


Let the units digit be X and the tens digit be y 
a X+y=11(1)> 

(y + 103) - (X+ 10 y) 227 
2. X-y=3 (2) 

Adding (1) and (2): -.2X=14 2. X=7 
Substituting in (1): ~. y=4 

-. The number is 47 


49x-9y227 
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| [A]: Choose The Correct Answer : - | 


The point (—3 » 4) lies in quadrant. 

(a) fourth (b) third (c) second 
If the point (5 » b — 7) lies on the X-axis » then b= 
(a) 2 (b) 3 (c) 5 
The degree of the equation: 3 X+4y+Xy=Sis 


(a) zero. (b) first. (c) second. 

1 $5 1 
I X-1; 74 
(a) 2 (b)2 


s then X = eevee 


If2X=1 sthen £ X= 
2 
(a) = 
The solution set of the equation : 2 X 
(a) {2} (5 {-2} 
If3.X=1 ten 4 X= 
3 al. 
@ > (b) 1 
Twice the number X subtr; 
(a) X-3 (03-2x 
If (5 sA-4)=(B+ 
(a) 2 9 (d) 5 
If(5»X-4 
(a) 25 (d) 6 


If (7372 53) Z(1 Y 
(a)-1 (d) 2 
IfxX+y=5 when Sy 


OE (d) 15 
If X 3 y, athen X + 3 (y +5) = cee 


(a) 22 D (b) 21 ()7 (d) 3 
The solutf6n set of the two equations: X=-1 » y—1=0inRxRis 


(ay {C1 +1} (b) {(1 »— 1} (){C1>-)} (ta 
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The two equations : X=—1 » y—2=0 represent two straight lines intersect at the 


(a) C152) (b) 2 »—1) (005-2) (d) CC 15-2) 


The two equations of first degree in two variables which have an infinite number 
of solutions are represented by two straight lines those are 


(a) parallel. (b) intersecting. (c) distant. (d) 25. Xa 


The two straight lines :3 X27 » 2y=9 are... 


(a) perpendicular. (b) coincide. 
(c) intersect and non perpendicular. (d) parallel. 


The point of intersection of the two straight lines X + 2 

(a) (-2 »-3) (b) 2 »3) (c) e Ht 

The solution set of the two equations : X = M: 

(a) {G »4)} 4:5) oA 

The point of intersection of the two straightlines : X = 4 

(a) 4 53) O) C4 93) EBD Cw" 00:2 
The two straight lines: X24 » y 333 intersecting in 

(a) (4 »3) (b) (0 +0) YO G4 

The point of intersection of the 

(a) (2 »6) (b) (2.3 Daw 

The point of intersection of the 

(a) 4 »2) (b f c) (2 +2) (d) (4 vA) 
The point of intersegtion Bf the wf stráight lines : X + 2 =0 and y = 

(a) (2 »2) (b) (250) (c) C2:-2) (d) (0 +0) 


If X 2 2 andy QU (y, 

(a) 10 (b) (c) - 10 (d)1 
Mem. tea » y-2=0inRxRis 

(a) {2 »-2)} ) {2 »2)} (c) {2 »-2} (d) [-2 52) 
The solution se two equations: y-5=0 » y+X=0inR*xRis 


@{Cs ay (b) G »—5) ()10 »5)} (d) C 5 »5) 
iul 


Number My ns of the two equations : X+y=2 » y—3=0 together is 
(a) 3 (b) 2 (c)1 (d) zero 


The tw ight lines: X-1=0 » X+y=Sare ET 
(a) parallel. (b) coincide. 
(c) intersecting and not perpendicular. (d) perpendicular. 
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The number of solutions of the two equations : X + y = 5 and y—5=0is---- 
(a) zero (b) 1 (c)2 (d)3 
The point of intersection of the two straight lines: y=2 » X+y=6is 


(a) (2 4) (b) (2 +6) (c) (6 »2) (d) (4 »2) 
The number of solutions of the two equations : X + y = 2 and y + X= 3 together in R x 


(2) zero (b)1 (02 ( 
The number of solution of the two equations: X+y=2 » ¥+y 


(a) zero. (b) one. (c) two. 
The two straight lines : X € 2 y = 1 and 2 X * 4 y = 6, 


(2) parallel (b) intersecting 


The S.S. of the two equations: X-2y 21 
[6:2] (b) {2:4} (c) [0953] (4) (G 5j 


If the point of intersection of the two Mi o xX- em y-2klies on the 


fourth quadrant » then k may equal ... 


(9-5 (b) zero, Ko «55 


The solution set of the two equation : y-25and'X-3y-z-linRxRis 
(a) {2D} (b) fà (0 {(2 »3)} (à {(3 5 2)} 
The two straight lines : X 


(a) parallel. RY b) coincide. 

(c) perpendicular. E (d) intersect and non perpendicular. 
The number of solutions'for o uations: X- $ y=4 » 2X-y=2 
in R? =... e e 


(a) 1 Ao 2 Q5 (c) infinit number. (d) zero. 


The two s ines : Sy=0 >5X-3 y=0are intersect in 


(a) first quadrant. QE quadrant. (c) the origin point. (d) fourth quadrant. 
e s 


If there is only ion for the equation : 
ky =2 in R xR >» then k cannot equal 
)4 (c) -2 (d) -4 
ines which represent the two equations: X--2y 24 » 2X+ky=11 


()4 (0-4 
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If the two equations: X+3y=4 » 2X+my=8 have infinite number of solutions 


(c)3 (d)1 
If the two equations: X+3 y=4 » X+ay=7 represent two parallel straight lines » 


@-4 ()-3 ©3 

If the two equations: X+3y=6 > 2X+ky= 12 have an inf 

solution in R x R » then k = 

(a)2 (b) 6 

If the two equations : X +4 y =7 and 3 X + k y =21 hav te nugabeROF solutions 
in R x R »thenk- © 


(a)4 Ce 21 

If the sum of ages of a father and his sun now i Is» Lx sum of their ages 
after 10 years = 

(a) 27 


-3y=0inRxR 


(5 {2 »3)} 


(a) X-5 (b) 5 9 MQ 5% (d) X45 
The sum of two consecutiyejntegers is 17 » then the smaller number of them 


(c) 17 (d) 72 


ndicating the steps of the solution). 
2018 Exam (5) Question (2) (a) 


Find in R x IR lution set of the two following equations simultaneously : 


x-y=0 Ny 
2017 Exam (8 ) Question ( 1 ) (b) | 


Find in the solution set of the two equations: 2X+y=0 » X+2y=3 
2017 Exam (4 ) Question (2 ) (a ) | 


Find the solution setin Rx R:2X-y=7 » 3X+y=8 


(Explain your answer showing the steps solution) 
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2018 Exam (9 ) Question (2) (a) | 


Find in R x R the solution set of the following two equations (graphically) : 


y=3X-1 » X-y+1=zero 
2018 "——À 


Find the values of a » b knowing that (1 »— 1) is the solution of the two eq 
aX+by=7andaX—by=3 


Two number ;» if three times a number is added to twice a sec; gp ds 


13 and if the first number is added to three times the M" number A") is 16 5 


find the two number. 
2018 E 0 ) Question ( 5 ) (b) | 
A length of the rectangle is 5 cm. more than its wii ter is 18 cm. » find 


the length and the width of the rectangle. 
Exam (8 ) Question (2 ) (b) | 


Find algebraically in IR x R the solution e T two equations : 
ytX=7 » y=2X+1 

2017 Exam (2) Question (3 
Find in R x R the solution set of th X-y=4 » 3X+2y=7 

2018 Exam (4) Question (3 
Find in R x R the solution set a wo P i $ 
2X+y=1 » X+2y=5 

2018 Exam (18) Question (4 
Find the solution set in 


3X-yz3 » 2X+y, N answer showing the steps of solution) 
2017 Exam (9 ) Question (2) (a) | 
Find in R x R the f the foll g two equations graphically : 


yz2X-3 ».x49y- Cy 


2018 Exam (23) Question (4) (a ) | 
Find the và a E. av. that : {(3 »— 1)} is the solution set of the two 


equations : +b 0 > 3aX+by=17 
A 2018 Exam ( 11 ) Question (2 ) (b) 
The sum of two_rat numbers is 12 » and three times the smallest number exceeds 


than twice the Ay number by one Find the two numbers. 
2018 Exam (13) Question (4 ) (a ) 


A Meta. d r the sum of its digits is 11 If the two digits are reversed » then the 


resul r is 27 more than the original number. What is the original number ? 
2017 Exam ( 11 ) Question (5) (b 
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| [A]: Choose The Correct Answer : - ] 


The point (— 3 » 4) lies in quadrant. 

(a) fourth (b) third (c) second 

If (5 »X—4)=(y »3) »thenX+y= 

(a) 25 (b) 12 

The point of intersection of the two straight lines: X=4 > 

(a) (4 »3) (b) 453) (c) C3 54) 

The number of solutions of the two equations : X + y 

(a) zero (b) 1 (c) 2 
IARE, - ARE i 

(a) first quadrant. (b) second quadrant. (c) the origin Y fourth quadrant. 


taas of them 


(d) 72 


(a) parallel. (b) coincide. 


(c) intersecting i net perpefidi (d) perpendicular. 


The number of: 
in R? = uud 


(a) 1 pho (c) infinit number. (d) zero. 
ni 


X year » then his age after 5 years from now is 


ions ef pogo equations : x- > y =4 » 2X-y=2 


If the age of a man 
(a X-5 )5-Xx (d) X45 
Twice the ni T X subtracted by 3 is 

(a) X-3 (b)2X+3 (c)2X-3 (03-2X 
The "S Wersection of the two straight lines X + 2 = 0 and y—3 =O is 

(a) 2 ) (b C253) (025-3 (d) 2 +3) 
Number of solutions of the two equations : X+y=2 » y—3=0 together is 
(a) 3 (b) 2 (c) 1 (d) zero 
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The two straight lines: X+Sy=1 » X+Sy—8=Oare 
(a) parallel. (b) coincide. 
(c) perpendicular. (d) intersect and non perpendicular. 


The solution set of the two equations : X--2 y 20 and2 X -3 y zO in R x IR 


@{C20} — (8^2) (©) {00} caf toy» 
If3X=1>then = X= Ø 

* 
OE $ © t A 


The two straight lines:3 X 27 » 2y=9are.. ge 


(a) perpendicular. (b) coincide. «S (O 


(c) intersect and non perpendicular. (d) parallel. 
The solution set of the two equations : y - 5 — T S 


@{C5>5)} 6-5 (QI ty TE (5) 
The solution set of the two equation : X +3 and X— yl inR x Ris 
(a) {(2 »1)} (b) (à »2)} c) (2 Q (à {82} 


If the sum of ages of a father and his sürfuów is 47 years » then the sum of their ages 


after 10 years = - 


(a) 27 (c) 57 (d) 67 
The solution set of the eq X-*40inNis. 


(a) {2} (3 {0} 

in tw variables which have an infinite number 
of solutions are repre o Straight lines those are 
(a) parallel. T fhterseci (c) distant. (d) coincident. 


The solutio c wo lions x+y -o >» y-2=0inRxRis 
@{2>- = »2)} (0125-2) (d) {-2 52} 

If the point of inte: of the two straight lines X — 1 = 0 and y = 2 k lies on the 
fourth quadrant 


(a) -5 (d) 5 
If the two K s:X+4y=7 and3 X+ k y 2 21 have infinite number of solutions 


in R x Ro tl 
(a)4 Ur (67 (c) 12 (d) 21 


The solution set of the two equations: X2—1 » y—1=0inRxRis 
(91C150DE (10 »-D} () {G1 »-)} (fà >} 
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The point of intersection of the two straight lines : X + 2=0 and y = X is 
(a) 2 »2) (b) (2 »0) (c) (- 22-2) (à) (0 +0) 
If2 X=1 > then ix- 

2 1 1 
(a) = b) = (03 d) 
The two equations: X2—1 » y—2=0 represent two straight linegi 


(a) C152) (b (2 »— 1) (c) (1 5-2) 
If X 2 2 and y =3 » then (y -2 X)! = 
(a) 10 (b-1 


+ 


(a) [6 »2)} (b) {2 »4)} (o {C1 » 


If the two equations: X+3y=6 » 2X+k 
solution in R x IR » then k = 


(c) perpendicular (d) coincide 


If the two equations : X + 


then a = - . RY 
@w-4 es (1 


The degree of the equation : 3 


(a) zero. (d) third. 

If X-3yz 

(a) 22 (07 (d) 3 

The point of intersex f the two straight lines: y=2 » X+y=6is 

(a) (4 »2) ) (2 9 4) (c) (2 52) (d) (4:4) 


If the 
» thei 


(22 (c)3 (d)1 
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If the point (5 » b — 7) lies on the X-axis » then b = 
(22 (b) 3 


IfX+y=5 sthen3 X+3 y= 
(a)5 (b)3 


The point of intersection of the two straight lines X = 2 and X + y= 


(a) (2 »6) (b) (2 94) (c) 4 +2) in| 
The number of solutions of the two equations : X + y =2 and y + PS m 
- * 


(a) zero (b)1 (02 

Tf the two straight lines which represent the two equations ; 
are parallel » then k = - ES 

(a)7 (b) 6 

If (757? ,3) 2 (1 »b+5) »thena eb 

(a)-1 (b) zero 

The two straight lines: X=4 > y=34 2 C3 
(a) (4 »3) (b) (0 +0) :4) (d) 35-4) 
The point of intersection of the two ist t lines 25, X+y=6is 

(a) (2 »4) (b) (2 » 6) omy ds. 22) (d) (4 » 2) 
If there is only one solution fofhé equation : 


X+2y=land2X+ky= Ly in x Inf Yen k cannot equal 


Find in R XK the solutio oS t of the two equations graphically : 
X+y=4 x- 
2018 Exam (2) Question (5) (a) 


Find in R x IR Ny cally the solution set of the two equations : 
2 


X-2y=0 T3yz7 
Ay 2017 Exam (14) Question (2) (a) 


Find in the solution set of :2 X+y=5 » X-27-— 2 y graphically. 


2017 Exam (10) Question (2) (a) 


Find in R x R the solution set of the two equations : 
2X=l-y » X+2y=SinRxR 
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2018 Exam (3) Question (2) (b) 


Find in R x R the solution set of the two equations graphically : 
y=X+1 5» 2X+y=7 


2018 Exam (14) sentier 
If (a » 2 b) is a solution for the equations 3 X— y = 5 and X * y =- 1 » find io) 


Two acute angles in a right-angled triangle the difference f their measures is 50? 


* 
Find the measure of each angle. Ny Q5 
018 im ( Question (4) (a) 


Find in R x R the solution set of the following tw: ioi Ss 
X-y=Sand3X+y=11 


of a and b 
2018 Exam (7 UC OT 


Exam (1 ) Question (3) (a) 
Find in R x R the solution set of the two g equations algebraically : 


X+3y=7 » 5X-y=3 XY 
2018 Exam (1) Question (2) (a) 


Find algabrically the solution set 
2X-y=3 » X+2y=4 


2018 Exam ( 17 ) Question (2) (a) 


Find in R x R the solution the two equations graphically : 


2017 Exam ( 13) Question (3) (a) 


o 2017 Exam ( 17 ) Question (3) (b) 


The sum of. ional Ts is 63 » and the difference between them is 11 


» find th mbe; 
2017 Exam ( 12) Question (4) (a) 


A rectangle with a more than its width by 4 cm. If the perimeter of the rectangle 


is 28 cm. » finde gea of the rectangle. 
2018 Model Exam ( 1 ) Question (4) (a) 


e 
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To solve an equation of the second degree in one unknown graphic. 
the following steps : 

BB Put the equation in the form: aX?7+bX+c=0 

B Assume that: f (X)=ax7+bX+e 

Draw the curve of the function f by the method that you 


7c -— 
V The general rule (general formula) for solving an 


2 


Find in R the S.S. of the md A 2 X-6=0 to the nearest 


3-decimal digits. = ® 


s b=2 


-. The S.S: .646 »— 3.646} 
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According to that , We find three cases : 


The curve intersects The curve touches The curve does not intei 
X-axis at two points i 


^) 


X-axis at one point X-axis 


(4,0) 


y 
There are two solutions There is a PES solui Kk. no solution 
inR i 


inR o inR 
The S.S.={l >m} The = Ossa =Ø 
The following examples show doa: 

Ny 
Find graphically in R cosa yin Cy Find graphically in IR 
the S.S. of the equation : the S Bn equation : 

x?-2x-320 Oo X-43 

on the interval [- 2 » 4] 9. [^ 


the S.S. of the equation : 
x?42z20 
on the interval [- 3 » 3] 


Let f Q02 X?-2 x-3 Let f Q0 =X? «2 


-3,-2 0/1 


213 


From the graph » 
the S.S.={3 »—1} the S.S. = [-2) 


From the graph > 
the S.S. = Ø 
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Graph the function f : f (X) = X?—4 X +3 on the interval [- 1 »5] 
and from the graph » find : 


@ The minimum value of the function. ; ) 
(8) The equation of the axis of symmetry. ^y 4 
(8) The S.S. of the equation f (X) =0 e fonofia 2012) 


Find in R the S.S. of each of the following equations x. Wy < o M : 


X247xX4220 approximating the result ra Ve Kalyoubia 2016) 


Find in R the S.S. of each of the following e i eneral formula : 
2x?-4xX+1=0 rounding the result to dz 


Find in R the S.S. of each of the Dim the general formula : 


248X+9=0  where[7 ~2. Pe 2 (Ismailia 2009) 


igits. (Qena 2012) 


Find in R the solution set of the following equations using the general 
formula approximating the t to three decimal digits : 


A x(x-1)-4 (K heikh 201 


Find in R the solu e f z following equations using the general 
formula approximating th ult to three decimal digits : 


X-324 «, ( ofia 2011) 


Find in R the M of each of the following equations using the general 
g the result to three decimal digits : 


formula appro: 


(El-Fayoum 2012) 
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ils 


Jr 


ET 


3|o 


From the graph : 
(4) The minimum value =— 1 
(2) The equation of the 


(8) The SS. - (153 


HH TE 


x 


En 


axis of symmetry is X 2 2 


* 


7az21»bz75»c22 


“X= 


-72 [49-3 -72 a 
MM. 


2 
^ X=-0.3 or X=- 6.7 
©. The S.S.= {- 0.3 »- 6.7} 


va-225»bz-4sc-l 


_ 4116-8 4218 
e—a 


7. X= 0.293 or X = 1.707 
^. The S.S. = {0.293 » 1.707} 


vazl»bz85:cz-29 
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xn Bt Vo4-36 _ -8+2 


2 


7Xxi-x-420 
a-lsbz-15cz-4 


LieYrene _ 14417 


ene. 
0.382 > 2.618} 


+8=0 
]»bz15c-28 
Liapi+32 -12 733 
7 XE EQ mE EE 
<. X=- 2.372 or X = 3372 
7. The S.S. = [- 2.372 3.372) 
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| [A]: Choose The Correct Answer | 


1£2 X? 25 ,then 6 x? 
(a)5 (b) 10 
If f (XxX) =6 x2 43 X (1 —2 X) is a polynomial function » then it ee is . 


(a) first. (b) second. (c) third. è (d) fourt 
The solution set of the equation : a X^ +b X+c=0 >a #0 gráphiiCally is 


coordinates of the points of intersection of the curve of the functi EK dS 


with the Ag 
(a) y-axis (b) X-axis (c) symm ight line y = 2 


If the curve of the quadratic function does not Rey Ue point » then 


the number of solutions of the equation f (X) = 0 


(a) zero (b) one solution. two soluti (d) an infinite number. 
The solution set of the equation : X? + 1 i». is. © 
(a) {1} (b) {1 5-1} ) {1} (d) Ø 

The solution set of the equation : X X+4=0in Ris 

(a) {-2} ©) {2} © {461} 

In equation : a x?+bX+c= » then this equation has 
(a) 1 (b) 2 Nes (d) infinit 
If the solution set of t Fox Pay +4=0is {-2}>thena=- 


@-2 AY (c)2 (4 
If the solution set of th 4mX«920is [23] »then m= 


equ 
(a) 5 Q es tọ (c)+6 (d) zero 
Mu mmc) of the equation : X1-ax-6z-0;thenas 


(23 (b) (01 (d)-1 


If Xz1 is the soldfjofof the equation : X^ +m X+4=0 » then m= 
(a) 1 (b) - 1 (c) zero (d) -5 
If the curve Pag proction f (X) =X? — a passing through the point (2 » 0) 


»thena “Wy As 


(a)4 (b)7 (d) 16 


If (5 »X—4)=(y +3) sthenX+y= 
(a) 25 (b) 12 (d) 6 
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The point of intersection of the two straight lines: X=4 » y-3-0is- 

(a) 4 »3) (b) G4 »3) (c) C354) (d) 3 >4) 

The number of solutions of the two equations : X + y = 5 and y - 5-0 is 

(a) zero (b) 1 (c) 2 (d)3 

If the curve of the function f where f (X) =X To passes through the point (1 » 0) 


> then a= y € 
(2-2 (c) zero @ N 

g int (251 
(0-2 d) Dy 
If the curve of the quadratic function f passes through , (-3 50) 


and (0 »— 6) » then the solution set of the equation 


(a) {-2>3} _(b) {3 »2} (c) {2 


The opposite figure represents 
the curve of a quadratic function f (e 


» then the solution set 

of the equation f (X) 2 0 

In the oppossite figure : 

The solutio: Ty. Lys 


(a) Ø Nd 


(0 253] 


(d) {2} 


The point (- 3 5 4) 

(a) fourth (b) third (c) second (d) first 
If (5 sA— B +2 53) s then A + B = ere 

(a)2 (b) 3 (c) 10 (d) 5 
The solution set of the two equations: X23 » y=4inR~xRis 


(a) (8 >4)} ©) {4 »3)} OR (e 
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The two straight lines: X- 120 > X+y=Sare....... 
(a) parallel. (b) coincide. 
(c) intersecting and not perpendicular. (d) perpendicular. 
Twice the number X subtracted by 3 is 
(a) X-3 (b)2X+3 (c)2X-3 (d)3-2X 
The point of intersection of the two straight lines X + 2 — 0 and y — i 
(a) (725-3) (b) C253) (0Q5-95 ( 3) 
Number of solutions of the two equations: X+y=2 » y—-3z0 together i 
(a) 3 (b) 2 
If3 X=1 > then i AC REPAS 

3 i 
(a) $ (b) 15 


The two straight lines:3 X27 » 2y=9 are... f... 

(a) perpendicular. (b) A 

(c) intersect and non perpendicular. (d), parallel. 

The solution set of the two equations: y $5 F0 » Z0üinRxRis 
(@{C5>5)} — 6-5 ES (d)(-5 »5) 
The solution set of the equation : 2 O =0inNis 


(a) {2} 9-2) pF oi 


of solutions are represented "by two s lines those are 


The two equations of first degreéean W variables which have an infinite number 


(a) parallel. (b) intefeegling. distant. (d) coincident. 
The solution set of fb aua X+y=0 » y-2z0inRxRis 


(a) [Q »-2)) e b) « p} (c) {2 »-2} (d) {-2 52} 
Mx. Q5 


If2X=1>; E 
(a) 2 S ( OF oh 


The two equations € 1 » y—2=0 represent two straight lines intersect at the 


(a) C152) y (b) 2 »— 1) (c) d »-2) (d) C15-2) 
If X 22and y 23^ then (y - 229? = 


(d) 1 
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The solution set of the two equations: X=-1 » y—1=0inRxRis 
@{C1>D} {A >-} ©{E1>-)}  @f{a-D} 
The point of intersection of the two straight lines : X + 2 = 0 and y = Xis 
(a) (2 »2) (b) (2 +0) (c) (22-2) (à) (0 +0) 
The two straight lines: X + 2 y = 1 and 2 X + 4 y = 6 are -- - 


(2) parallel (b) intersecting (c) perpendicular 


The degree of the equation: 3 X - 4y - Xy ^5 is 


(a) zero. (b) first. (c) second. 
IfX+3y=7 then X+ 3 (y + 5) = eeo 


(a) 22 (b) 21 (c)7 Q 
The point of intersection of the two straight lines : y 4) X+ 


(a) 4 »2) (b) Q »4) (c) 292) 
The number of solution of the two equations : 2 3 wy 


(a) zero. (b) one. (cytwo. d) infinite numbers. 
If the point (5 » b — 7) lies on the X-axis 5 - bz - . 

(322 (b) 3 (d)7 
IfX+y=5 sthen3X+3y= 

(a)5 (b)3 (d) 15 

The point of intersection of«tle two 5o s X=2and X+y=6is 


(a) (2 »6) (b) 24 (c) (4 »2) (d) (6 »2) 
The number of solution Siig th two equatidys : X + y = 2 and y + X= 3 together in IR x R 


b= 


The two straight lines, 4 » y=3 are intersecting in 

(a) (4 »3) (b) 9^ 0) (c) 854) (d) (-3 »-4) 
The point of hin of the two straight lines: y 22 » X+y=6is 

(a) (2 » 4) (b) (2 »6) (c) 6 »2) (d) (4 »2) 


QO 
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Essay Prob 


Graph the function f where f (X) = X?-1 » x€[-3 »3] » from the graph fin 


solution set of the equation : x?-1=0 


2018 Model Exam (2) Que: 


Using the general formula to find the solution set of the P4 -2 
approximating the result to the nearest one decimal place. Ma 
am 


Find in R the solution set for the following — 
X?-3 X+ 1=0 knowing that4[5 = 2:24 


2 (9 ) Question (4) (a) 
By using the general rule s find in R the soluti — 
le Mee 


x?+7X+2=zero » approximating the res th. 
2017 Exam (4 ) Question (4 ) (a) 


Using the general rule find in R t! 


3x?-5x-1 (given that^[13. 
2018 Exam (20) Question (3) (b 
Find in R the solution set of uation X (X — 3) 2 — 1 » using the general formula 
(approximating the resul 
2018 Exam ( 7 ) Question (1) ( b) 
Find in R the soluti th =o using the general rule 
^c 


and rounding the res 


2017 Exam (7 ) Question (2 ) (a ) | 


Draw the failing corvi f ©9=X?-2X+ 1 in the interval [- 1 »3] 


From t solution set of the equation X? 2 X+ 1 20 
2017 Exam ( 15) Question (2) (a ) | 


Using the genera alfo M »find in R the solution set of the equation : 


a ibt 
2017 Exam ( 17 ) Question (5) (a) 


Find in IR tHe Solution set of the following equation by using the general rule : 


X^-4 xe 0 rounding the results to two decimal places. 
2018 Exam (1 ) Question (3 ) (a ) | 


By m e general formula ; find in R the solution set of the equation : 


2 X?—5 X 4 1=0 "approximate the result to the nearest one decimal". 
2018 Model Exam ( 1 ) Question (2) (a) 
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[A]: Choose The Correct Answer : - 


The S.S. of the two equations: X-2y=1 » 3X+y=10inRxRis.... 


v6.59 oea cote» Y: 049 
If the two equations: X+3 y=4 » X+ay=7 represent two 227 straigiffine , 
* 


(b) -3 (c)3 )1 © 
If the solution set of the equation x?-ax+4=0is = en -—— 
@-2 ©) -4 (c)2 fo 


The solution set of the equation : a X*+bX+c= gre y is the set of X 
coordinates of the points of intersection of the curv i =aX?+bX+c 


with the 
(a) y-axis (b) X-axis i Ny (d) straight line y = 2 


= 


If the two equations: X+3y=4 » 2 y =8ha inite number of solutions 
sthen m=.. 


(a)2 (d)1 


(a) 5 (b) 6 ex 6 (d) zero 
If the curve of the functio — X + c passing through the point (2 » 1) » 


then c = m 
(a2 ry N (0-2 (d)-1 


If the two straight linesevhich t the two equations: X+2y=4 » 2X+ky=11 
are parallel » thi 


(97 (b ©4 (d)-4 
If X 23 belorig$ to the so set of the equation : X7 a X-6=0 »thena- 


(a) 3 (c) 1 (d)-1 

If the curve of ke aes function does not intersect the X-axis at any point » then 
the number RY ns of the equation f (X) = 0 in R is 

(a) zero (b) one solution. (c) two solutions. (d) an infinite number. 
If ey one solution for the equation : 


and 2 X+ky=2in Rx R »then k cannot equal 


(b) 4 (c)-2 
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If2X7=5 ,then6 x?- 

(a) 5 (b) 10 (d) 20 

If the curve of the quadratic function f passes through the points (2 50) » (-3 0) 
and (0 »— 6) » then the solution set of the equation f (X) 2 0 in R is . 

(a) {-2 53} (b) [352] (0 {2 »-3} (à) {- qx 

The two straight lines : 3 X+ 5 y 20 »5 X—3 y =O are intersect in 

(a) first quadrant. (b) second quadrant. (c) the origin point. ( 

The sum of two consecutive integers is 17 » then the smaller gum! 


(b) 9 (c) 17 
The solution set of the equation : X?«120inRis 
(a) {1} (b) {1 5-1} (c) co 
The number of solutions for the two equations d y=4 


(2 


(a) parallel. RY ) coincide. 


(c) perpendicular. (d) intersect and non perpendicular. 


"a. ac IN Ic 


[c2 av (b) fon (©) ((0 +0} (à (Q .3)) 


The solutiorPset of the n:X*-4X+4=0inRis 


(@{-2} (ye © 4 »1} 


If X= 1 is the ti E reri x*4+4mX+4=0 > thenm= 
(a) 1 ae (c) zero (d) - 5 


If the cu function f (x) 2 X? -a passing through the point (2 » 0) 


(c)9 (d) 16 
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If the sum of ages of a father and his sun now is 47 years 5 then the sum of their ages 
after 10 years = 

(a) 27 (c) 57 (d) 67 

The opposite figure represents 


the curve of a quadratic function f 


» then the solution set 
of the equation f (X) 20 


© {1} 
(d) ((0 ; a 


(a) -5 (b) zero. 

If the two equations : X +4 y =7 and3 X oO 21 have nite number of solutions 
in R x R > then k = e 

(a)4 (b) 7 (c) aO (d)21 

In equation : a X? +b X+c=0ifb ac» 0 then this equation has 

(a) 1 (b) 2 P. (c) zeró. (d) infinit 


Iff Q026x?«3x(- is "WA function ; then its degree is 


(a) first. (b) seco third. (d) fourth. 


If the two equations :& 46) = 6 +k y = 12 have an infinite number of 
solution in R x IR n ae N 

(a)2 (b) $ 

In the oppossiteffigure : 


The solution Ts 
(a) Ø 


(c) {2 +3} QO (d) {2} 


If the curve ction f where f (X) = x?-a passes through the point (1 »0) 


»thena— 
(a) — 25. (b)-1 (c) zero (d) 1 
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[B]: Essay Problems 


Draw the graphical representation of the function f (X) = X 2_2 X -3 in the interyal 
[-2 »4] and from the drawing » find the solution set of the equation X^—2 X- P£ 


2018 sam adu 
By using the formula ; find in R the solution set of the equati $-2 “A 


(Approximate to the nearest one decimal) 
Exam (8) Question (4) (b) 


By using the general rule find in R the solution set of inge 


X?-5X+3=0 , approximating the result to the neas bnc WAY. 
018 Exi 14) Question (3) (a) 


By using the formula find in R the solution set equal) 2x?-5xX-1=0 


approximating the result to the nearest one d iM Q, 
&> Exam (22) Question (3) (b ) 


Find in R the solution set of the following tion b; g the general formula : 
2x?25X41 


git. 


2017 Exam ( 14 ) Question (3 
Find the solution set of the equa! 


where X CR » given that : 152 O 
2017 Exam (6 ) Question (2) (a) 


By using the general formu! d in R the S.S.of: X?- x -4-0 where 17 = 4.12 
E 2018 Exam ( 16 ) Question (3 ) (a) 
uati 


Find in R the solution the cq : X2-2 X-9 20 where^[10 =3.16 


2017 Exam ( 18 ) Question (3) (a ) | 
Find in R the soli t foi ollowing equation by using the formula : 
X?-6 X +7 2 0 (Roundin, sults to two decimal places) 


Qs. 2017 Exam (9 ) Question(3) (a) 
Find in Rt utio; e equation : 3x?-5x-120 
approximating the Wer the nearest two decimals. 

2018 Exam (17) Question (4 ) (a) | 
Solve in R usi ^w rule) the equation : 3 X? = 5 X + 4 approximating the 
result to the neareSytwo decimals. 


Ay 2018 Exam ( 12 ) Question (3) (a) 

By usingithe eral rule solve in R the equation : X (X — 1) = 4 taking 417 = 4.12 
2018 Exam (4) Question (2 ) (a ) | 

By u: e general formula ; find in R the solution set for the following equation : 


(X—4) (X - 2) = 1 (knowing that :4/2 = 1.41) 


2018 Exam (5 ) Question (2 ) (b 
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Lesson [3] : Solving Two Equations In Two Variables, One Is Of The 
| First Degree And The Other Is Of The Second Degree ] 


Remember that : 
. (a+b) 2a) 22b b? 


* (a-b) -a)-2ab4b? 


Remember that : 

© Perimeter of the rectangle = (Length + width) x 2 
* Area of the rectangle = Length x width 

© Perimeter of the square = side length x 4 


* Area of the square — side length x itself 


Find the S.S. algebraically : Er- i ^ inRxR 
a S 2015 Exam ( 10) Question (4) (a) 


Find the solution set of the twoqpations : y* y 2zero and 2 X? — y? =4inRxR 


2016 Exam ( 4 ) Question (4) (a) 


Find the solution set Dy ing equations in R x R : 
2016 Exam ( 10 ) Question (4) (a) 


X-2y = zero ES ^ 
Find in IR x IR LOMA [e TM two following equations : 
E. ^" UD 


2016 Exam ( 2 ) Question (5 )(a) 


Find in R x R the S'S" of the two equations : X=y +2 » X?—y?-8 
2016 Exam (8) Question (2) (b) 


Find eM in set of the two equations in R x R: X-y=3 » Xy=4 


Cy 2016 Exam (5) Question (3) (b) 


Find in R x R the solution set of the two equations : y - X 3 ; 2x?- Xy 210 
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2016 Exam ( 7 ) Question (4) (b) 


Find algebraically in R x IR the solution set of the two equations : 


X+y=9 > x? —y* 2 27 simultaneously. 
2016 Exam ( 1 ) Questi 


The sum of two real positive numbers is 17 and their product is 72. ^y M 
aero ) «859» 


Find the two numbers. Q ( 


* 


The sum of two real numbers is 9 and the difference sy s Daas 45 
Find the two numbers. GS on 2013) «7 92» 


Two positive numbers » one of them exceeds threes the OG” 1 and the sum of 


their squares is 17 & 


Find its two dimensions. (New Valley 2016) « 6 cm.» 3 cm.» 


C A length of a rectangle is ore than its width and its area is 28 cm? 
Find its perimeter. (El-Fayoum 2012) « 22 cm. » 


length 13 cm. and its perimeter is 30 cm. 


(El-Monofia 2015) « 5 cm. 9 12 cm. » 


The length Aypengie . and its width is y cm. and its area = 77 cm? 
If its len ases m. and its width increases 2 cm. 


» then it will beco: iquare. 
Find the area of,the Square. 


(North Sinai 2005) « 81 cm? » 
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7X-220 nXx-2 
xe xysy!21 
Substituting from (1) in (2) : 
n QP +2y+y2=7 
442y+y?-7=0 
n y?+2y-3=0 = (y-1)y+3)=0 
Mysloryz-3 

The S.S. = {(2 > 1) > (2 »-3)} 


7Xx-y-8 nX-ys3 a) 
»Xy-4 
substituting from (1) in (2) : (y + y - 4 


vX+y=0 ` X=-y 
32X°-y=4 

substituting from (1) in (2) : 

2y -y =4 2y -y =4 

ay =A 2. y=2hance X=-2 
“. ory =—2 hance X=2 

^ The $8.2 (C2 » 2) + (2 »-2)} 

7X-2y-20 ^AXz22y 

1x? -y=3 

substituting from (1) in (2) : 
2y -y =3 

ody =3 ay =l 
“y= hance X=2ory=-1 

2. The 8.8, = {(2 91) 9(-2 »-1) 


a4y-ys 


 X-3y=0 g. 
3X? -y =32 
substituting from (1) in (2) 

n Gy’-y=32 


xy e3y-420 ARIA 
^ odis ier. n Th 

= The SS.={C1 ) 4(4 «1) 

vysXe3 a(l) 2x*_Xy= 
substituiting vy Ges (X+3)=10 


RIN 


substi Kiro in(2): 
2 


a y =27 
81-18 y+y -y -27=0 
54-18y=0 2 18 y=54 


wy = J hance X=6 7 The S.S.={(6 5 3)} 


Let the two numbers be X and y : 

nXeysl7 a) 
sXy=72 2) 
From (1): -—. X217-y (3) 
Substituting from (3) in (2) : 

+ (17-y)y=72 « ITy-y?-72=0 

A y?-17y+72=0 +. (y—9)(y-8)=0 
“y=9ory=8 

Substituting in (3) : ~». X=8 or X=9 

-. The two numbers are 8 and 9 


3 ]- Second Term 


Let the two numbers be X and y : 

o X+y=9 

9X2=y? =45 

From (1): 7. X=9-y 
Substituting from (3) in (2): ~. (9- y - y^ - 45 
2 81-18y+y*-y?=45 +. 81-18 y=45 
2 18 y=36 Ay=2 
Substituting in (3): ~. X=9-2=7 

-. The two numbers are 7 and 2 
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Let the two numbers be X and y : 

2 X-3y=1 

2X? 4+y=17 

From (1 X=1+3y 

Substituting in (2): - (1+3y)?+y?=17 
n 14+6yt+9y+y?-17=0 

+. 10y?«6y-1620 

2 5y?+3y-8=0 z (5y+8)(y-1)=0 
ym 7g (refused) or y=1 

And from (3): +. X24 

«<. The two numbers are | and 4 


Let the length of the rectangle = X cm. 
and the width = y cm. 


oe (X+y)x2=18 o X+y=9 
»Xy-18 

From (1): ". y 29- X 

Substituting in (2) : 4X(9-X)218 

2 9X-X?= 18 a X?-9X+18=0 
2. (X-3)(X-6)=0 +. X=30rx=6 
Substituting in (3) : “ y=6ory=3 

^. The two dimensions are 6 cm. and 3 cm. 


Let the length of the rectangle be X cm. 

and its width be y cm. 

^ X-y=3 1) 
»Xy=28 2) 
From (1): . X=y+3 (3) 
Substituting from (3) in (2) : 

ay (y+3)=28 nyt 


n (y+7(y-4)=0 

4 Y=—-7 (refused) or ny 
Substituting in (3) : ~ AN 
.. The two dimensions of tangle arë 4 ci 


* 
^. The perimeter of fie rectangle = Cy... E 


ot XP +y?= 169 


From (1): «. X= [9] 
Substituting in (2 Ny. y+ y= 169 
eee 

<. 2y?-34y4 0 .y?-17y+60=0 

^ inst gpo “y=l2ory=5 
Substituting in (8) : ~. X=5 or X=12 


=. The of the right angle are 5 cm. and 12 cm. 


wXy=T77 
»X-2=y+2 ~ X=y+4 
Substituting in (1) : -. (y +4) xy =77 
ny'+4y-77=0 -(y*1D)(y-7)20 
^ y=- 11 (refused) or y = 7 
Substituting in (2) : -. X=11 
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| [A]: Choose The Correct Answer | 


The solution set of the two equations : X = 2 and X y = 6 is 


(2) {2 »3)} (512 oat ©) {G »2)} 


I2 X? 25 ,then6 x? - 


(a) 5 (b) 10 
The solution set of the equation : X 2_4X4+4= 


(a) {-2} œ) {2} 

In the oppossite figure : 

The solution set of f : f (X) 20 is 
(a) Ø 

(©) {2 »3} 


2yzl » 3X+y= 
(a) (6552) ) {0 53] {831} 


If there is only one s ion : 


X+2y=land2 ind » then k cannot equal 
(a)2 (4 e ()-2 (d)-4 
The solution segre tw atlóns: X+2y=Oand2X-3y=0inRxR 


(9 (C2 » 2) (c) {0 »0)} (d) {(2 »3)} 
Tf the two equation 3y=6 » 2X+ky=12 have an infinite number of 


solution in R x 
(a) 2 (d) 1 


If the sum a" ve m is 8 » and their product is 15 ; then the two numbers are 


py (3; (c)4 54 (d) 1 515 
If the curV€ of the quadratic function does not intersect the X-axis at any point » then 
the number of solutions of the equation f (X) 2 0 in R is 


(a) zero (b) one solution. (c) two solutions. (d) an infinite number. 
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The two straight lines: X+Sy=1 5 X+5y-8=0 are 
(a) parallel. (b) coincide. 
(c) perpendicular. (d) intersect and non perpendicular. 


If f (xX) =6 X?43x(1-229isa polynomial function » then its degree is 
(a) first. (b) second. (c) third. (d) fourth. 
In equation : aX? «b X«cz0ifb?-4ac»0 > then this equation 


(a) 1 (b) 2 (c) zero. 
H2Xy=6 5» X*y+Xy?=6 sthen Xy 


(21 (b)2 (c)6 ty 
If X =3 belongs to the solution set of the equation : X Re =0> ic 
(23 (b)2 (c) 1 


The equation of the symmetric axis of the curve Ter ef (X)=x?-4 


(b) X20 y=0 (d)y2-4 
In equation : a XbebXec-0ifb?-4a DI , then co aen has 
(a) 1 (b) 2 (®) zero. (d) infinit 
The solution set of the equation : X X+4=0,in Ris 
(a) {-2} 0) 4 (c) {46 1} 
IfX=yt1 » (y—X)? + y= Beg bien X 3 
(a)5 (b)4 3 

Ps 

are parallel » then k —^ 
(a)7 $6 (04 (2-4 
If the age of a w is en his age after 5 years from now is .. . years. 


ox- ay (b (05x (d) X45 
If the two eqUgtions : X =7 and 3 X+ k y 2 21 have infinite number of solutions 


inR xR »thenk= - 


Tf the two straight lines YR &fwo equations: X+2y=4 » 2X+ky=11 


(a)4 = 2 7 (c) 12 

The uie 4 e equation : X? + 120 in Ris 

@ {1} 9-1 (©) {-1} 

One o! solutions for the two equations: X-y=2 » x? 4y7=20 AX PERSTO 
(a) C 4 (b 2 »-4) (QG:D (d) 4 »2) 
If the solution set of the equation : X? + m X +9 =0 is [-3] » then m = 

(3)5 (b) 6 (c)+6 (d) zero 
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The solution set of the equation ; X ?4120inRis 
(a) {1} (b) {1 5-1} oii 
If the curve of the function f : f (X) = X? — X + c passing through the point (2 » 1) » 


(0-2 (d)-1 


The number of solutions for the two equations : X — i y=4 52 zz 
in RÊ 2... 


(a) 1 (b) 2 (c) infinit number. , Sh. 
If the point of intersection of the two straight lines X — 1 = 0 andy = 2k 
fourth quadrant » then k may equal RY Y 


(a) -5 (b) zero. Se 5 
If the curve of the quadratic function does not inters: X-a 


j$at aiy point » then 
the number of solutions of the equation f (X) = fn RS .......... C3 


(a) zero (b) one solution. (c) two tions. ) an infinite number. 


The ordered pair which satisfies the two 
(a) (1 51) (b) 251) 


The opposite figure represents 


the curve of a quadratic function f 


» then the solution set 
of the equation f (X) 2 0 
is 


- Y npu 

© {0} wy N (4) {0>} 
The solution set m +bX+c=0 a0 graphically is the set of X 
coordinate: ts of iQ; n of the curve of the function f : f (X) =a X?+bX+c 


S 0 
with the .. í 


(a) y-axis is (c) symmetric line (d) straight line y = 2 


If y 22and X? - y »then X=- 


(3) -3 (b) 3 (c) +3 (d) 9 
If the two o d :X+3y=4 » 2X+my=8 have infinite number of solutions 


(c)3 (d) 1 
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The sum of two consecutive integers is 17 » then the smaller number of them 

1S roses 

(a) 8 (b) 9 (c) 17 (d) 72 

If the sum of ages of a father and his sun now is 47 years » then the sum of their ages 


after 10 years = v years. 

(a) 27 (b) 37 (c) 57 (d) 
If f (X)=6X74+3X(1-2X)isa polynomial function » then it 
(a) first. (b) second. (c) third. 


IFX-320 s y? 2X«6 o thenys r Q5 


(9-3 (b) 3 (c) E KE A 
The solution set of the equation : a X^rbX*c-05a e set of X 
X? +bX+e 


coordinates of the points of intersection of the curve of th 


with the 
(a) y-axis (b) X-axis (c) sy ic lin So straight line y = 2 


The two straight lines: 3 X--5y 2055 X> 3 y =0 are ii 


(a) first quadrant. (b) second quadrant. 


If the curve of the function f (X) = X? 


»thenaz - 
(a2)4 


I£2 X?- 5 ,then6 x?- 


a)5 (b) 
If the solution set of t| 


(3) - 2 
If the curve of the quadratic ign f passes through the points (2 50) » (-3 50) 
and (0 »—6) > the so) t of the equation f (X) 20 in Ris 


(a) {+2 alvo (c) {2 »-3} (à) {-3 »-6} 
If X= 1 is the sol e equation : X? +m X+4=0 , then m = 
(a) 1 ES (c) zero (d)-5 


If the curve of the Phys f where f Q0 =X T^a passes through the point (1 » 0) 
» then a = 


(a) —2 (b)-1 (c) zero (d) 1 
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[B]: Essay Problems 


Find in R x R algebraically the solution set of the two equations : 


X-120 » X?+y?=10 O) 


2018 Exam (9 ) Que: )(a) 


Find in R x R the solution set of pair of equations : X + y -Aq x Ag: = 
2018 E ) Ques 3)(b) 


Xi 
Find in IK? the solution set of the two equations : X + g= W x? 45 


Ahn Exi Question (3) (a) 


Find in R x R the solution set of the two equations ; ry =1 + y =25 
8 Model 2) Question (3) (a) 


Find in R x R the solution set of the two equati 


y=X+1 » X?+y?=13 


Q xam ( 14 ) Question (2 ) (b) 
Solve in R x R the two equations : X - 2 y =" > x RY = 


2018 Exam ( 18 ) Question (3) (a) 


Find in R x R the solution set of the ores y 


2018 Exam (15) Question (4 ) (b 
Find in R x R the solution set E two equations (algebraically) : 
X+y=5 » X?* Xy-15 
2018 Exam (8 ) Question (3 
Find in R x R the solut equations : 
X-y 20 and X? + 
2018 Model Exam ( 1 ) Question (3) (a ) | 


Find in R x R the e two equations : 
X=y+1 > (X-y¥ +y 


2017 Exam (16) Question (3) (b) | 
Find in R e soluti: t of the following two equations : 


X-y=1 Wx?- 
2018 Exam (22) Question (4 ) (a) | 


Find in R x R the tion set of the two equations : 
2 gy) 


y=X-3 =17 
2018 Exam (24) Question ( 4 ) (b) | 
A right "ie APA in which the length of one of the sides of right angled is 5 cm. 
inlet 


and it er is 30 cm. Find the area of the triangle. 
(Indica! the steps of the solution). 


2018 Exam (5) Question (4) (b) 
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| [A]: Choose The Correct Answer : - | 


If the solution set of the equation x?-axX+4=0is [-2] > thena= 
(a) -2 (b -4 (02 

If the curve of the function f : f (O0 = x?-X+¢ passing through 
Baiana 

(a)2 (b) 1 (c)-2 

The point of intersection of the two straight lines X + 2 = 0. 

(a) © 2 »-3) (b C253) (005-3) 

If X=2 and y 23 » then (y -2 X)! = 

(a) 10 (b)-1 

IfX+y=5 sthen3 X+3 y= 


(a)5 (OE 8 Ky (d) 15 
Ifx=y+1 > eee . © 


(a)5 (b)4 :))3 


(d) 1 


@ x-3 ( 2 (@)3-2x 
The two equations : , Ae represent two straight lines intersect at the 


x e 
(a) C12) m (c) ( »-2) (d) (-1 »-2) 


If the point 7) lies o X-axis » then b= 
(a)2 [5 (c) 5 (d) 7 


One of the oe two equations: X-y=2 » X 2 4y? =20is 
(a) (- 4 »2) (b) (2 3-4) (c) 3 »1) (d) (4 » 2) 
The number SPetions of the two equations : X + y = 5 and y—5=0Ois 


(a) zero uk (b) 1 (c)2 (d)3 
The ight lines: X-1=0 » X+y=Sare 


(a) par: 4 (b) coincide. 


(c) intersecting and not perpendicular. (d) perpendicular. 
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If2 X=1 »then ix- — 
2 i L 1 
(a) $ (5) 5 Oz (d) 35 


The number of solution of the two equations: X+y=2 » X+y—3=Ois 


(a) zero. (b) one. (c) two. (d) infinite numbers 


The ordered pair which satisfies the two equations : X y = 2 and P" E Sen 
(a) (1 » 1) (b) (2 +1) (c) (1 »2) ( 1) € 


didi. 
The point of intersection of the two straight lines: X=4 » ygz3 + oes N 
(a) 4 »3) (b) C453) (c) C3 24) 


The solution set of the two equations: X 23 » y=4in 


(a) {(3 »4)} ©) {(4 »3)} ()R 


The solution set of the two equations : X + y =0 

(a) {(2 »—2)} (b) {C2 »2)} hey” 

The point of intersection of the two straight lines : y = 2 

(a) (4 »2) (b) (2 +4) (d) 4 »4) 


(8) -3 (6) 3 

If (5 »X-4)=(y »3) » then X 
(a) 25 (b) 12 

If (5 »A—4) =(B +2 53) 
(a) 2 (b; 


The two equations oMiugst dear uo variables which have an infinite number 
of solutions are represented straight lines those are 


(a) parallel. inte; ing? (c) distant. (d) coincident. 


xe ivadi ax 
(a) 22 


(d)3 


Ifx-3=0 > 3 CELL 


(a) -3 (b) 3 (c) +3 (d) 9 


If the curve Pte junction f (X) =X? — a passing through the point (2 » 0) 


(c) 9 (d) 16 
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The solution set of the equation : 2 X+4=0 in Nis. 


(a) {2} W% {2} (©) {0} 
The degree of the equation: 3 X+4y+Xy=Sis 


(a) zero. (b) first. (c) second. 


The solution set of the two equations : X = 2 and X y = 6 is 


{23} ( {253} © {6D} Y. A^ 


If X= 1 is the solution of the equation : x?+mX+4=0;5 
(a) 1 (b)-1 (c) zero ^y 
In the oppossite figure : 

The solution set of f : f (X) 20 is 

(a) Ø 

(©) {2 +3} 


The solution set of the two equations : y 


(a) {5 »5)} (b) (5 »—5) 
The two straight lines: X+2 y = 1 


(a) parallel 


(a) (4 »3) (b) 0 +6 


If X =3 belongs to the up 


(a) 3 
The opposite figure tep sents, 


the curve of a q tic "® 


» then the solBbtio! 
of the equ A = 


© {1} 


@) {0 » 1) 
sys 3X=7 » 2y=9are.. m 
(CN ar. (b) coincide. 


(c) inters&&t and non perpendicular. (d) parallel. 
The point of intersection of the two straight lines : X+2=0 and y = X is .... 


(a) (2 »2) (b) (2 +0) (c) (-2:-2) (d) (0 » 0) 
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If (77? ,3) 2 ( »b +5) sthena+b= 


(a) -1 (b) zero (d)2 

The S.S. of the two equations: X-2y 21 » 3X+y=10inRxRis 

(a) {(5 »2)} (b) {2:4} (c) {C1 »3)} (d) s , "n 
If the solution set of the equation : X? +m X +9 =0 is [- "d 

(a) 5 (b) 6 (c)+6 


The equation of the symmetric axis of the curve of the Sa UT 


$)x-0 @y=0 ee 


3 X= 1 s then £ X= een 


@ 2 [OE () 4 


The solution set of the two equations : X 2 — di 


@{cl dD} — Oa»-Di NS Pe +f D] 
The number of solutions of the two "S o y- zala =3 together in R x R 


(23 
luct is ye the two numbers are =- 
(c)454 (d) 1 515 
If the curve of the quadrati, flifiefion ha through the points (2 50) » (—3 50) 
the 


and (0 »—6) » then the soluti f uation f (X) 20 in R is 
2 a (à) [-3 »-6} 


(d) zero 


«à 


The point of imerseliolior the two straight lines X = 2 and X + y = 6 is .... 
(a) 2 +6) ) (2 »4) (c) (4 » 2) (d) (6 »2) 


If2Xy=6 x? xy’ =6 o then X + y 2 
(a)1 ? (b)2 (c)6 


@4 
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[B]: Essay Problems: - 


Find in R x R the solution set of : 


X+y=zero » 5y.-4x?-36 O) 
2018 “Tara J a) 


Find in R x R algebraically the solution set of the two iie" 
X+y=7 » Xy=12 


Exam ex. (4)(a) | 
Find in R x R algebraically the solution set of the two ons : 


X-y=0 » 2X%-y*=4 
2017 Sco aveton canca) 
Find in R x R the solution set of the two followi uationyy 


X-y=1 » x?-y? 225 


Exam (1 ) Question (5 ) (a) 
Find in R x R the solution set of the two ions =2andx*+xXy-4=0 
2018 Exam (6) Question (3) (a) 


Find in R x R the solution set of the 
X-2y=0 >» x?-y?=27 

2017 Exam (14) Question (4) (b 
Find the number which is form two digits » if the units digit is twice the tens 
digit » and if the product of digits eqtfals i the original number. 

2017 Exam (6 ) Question (4 
Solve the following two 


X+y=3 > ey, Qy Ky 
ES A 2017 Exam (2) Question (8) (a) | 
i o 


Find in R x R the so "ty e two equations : X+y=7 » X?4y?225 
f 


e 2018 Exam (2 ) Question (3) (b) | 


Find in R luti 
2 


the two equations : 


X-yz0 +y 


2017 Exam ( 15 ) Question (3) (a) | 
Find in R x R rs a A set of the two equations: X-y=1 » X?- y =5 
2018 Exam (4) Question (4 ) (a ) | 


Find in R x Ry .S. of the following two equations : 


X-yz2,» X#-Sy=4 


^ 2018 Exam (23 ) Question (3) (a) 
Find the solution set of the two equations : 


X-2y=0 » x?-y?z3 


2018 Exam (10) Question (3) (a 
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Prep [3] - Second Term - Algebra - Unit [ 2] : Algebraic Fractional Functions 
| Lesson [ 1]: Set Of Zeroes Of A Polynomial Function | 
- 


Generally 


If f is a polynomial function in X » then the set of values of X which mi 
called the set of zeroes of the function f and is denoted by z (f) 


ie.z (f) is the solution set of the equation f (X) = 0 in R ‘ty 


Notice the difference among f , f (X) ,z (f): | 
* f denotes to the function 
* f (X) denotes to the rule of the function or wei xX Q 

d oe set of the equation 


* z (f) denotes to the set of zeroes of the function f 


fraction whose numerator and denOgilfiator are a polynomial functions and the domain of the 
algebraic fraction function = RS th set vites of the denominator. 


Definition ny 

If p and k are two polynemia funoody z (k) is the set of zeroes of the function k » 
then the function n where n : IR ——»IR noo PO 

n is called a re: On Aa function or briefly it is called an algebraic fraction. 
The set of zeroes of salè ebraic fractional function is the set of values which makes its 
numerator equals — its denominator does not equal zero. 


i.e. The set of Zeroes 6f the algebraic fractional function 
= the seh of zexbes of the numerator — the set of zeroes of the denominator. 


For example: 
* If the fi nino C 13X denn Qoo 07 — 


(X-3) (X+3) 
Le. z(n)={0 »-3}-{3 »-3}={0} 
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3 3x46 3(X42) 
. : = seers offi pis aai ee 
If the function n : n (X) 5 »then n (X) Dt ) 


ie. z(n)={-2}-{1.-2}=@ 
The common domain of two algebraic fractions or more 


The common domain of two algebraic fractions is the set of real nfi 


two algebraic fractions identified together (at the same time) 


Assume that we have the two algebraic fractions n, and pd 


n 007 5 and n, 00- ae E 


then the domain of n, (say) m; =R — {2} (because n, ; ined whe 


and the domain of n, (say) m, =R- {1 »— 1} (beca 
According to that : 


undeffeedy en X= 1 or X=-1) 


and denominator » we find that : 
main of n 2 R- (3 ,-3} 


tor between the numerator and denominator of the fraction » 


From the preyious reduce the algebraic fraction , we do as follows : 


[1] d y e each of the numerator and denominator perfectly. 
[2] Ide tè domain of the algebraic fraction before removing the common 
T the numerator and denominator. 
a: Remove the common factors between the numerator and denominator 
to get the simplest form of the algebraic fraction. 
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/ Equality of two algebraic fractions 


It is said that the two algebraic fractions n, and n, are equal (i.e. n, = nj) 
if the two following conditions are satisfied together : 


[1| The domain of n, = the domain of n, 
n, (X) = n, (X) for each X € the common domain. 


following rules in R : 
OO f (X) 2 (X-2) (X * 3) - 4. (E-Monofia 15) 


ED If the function f : f (X) 2 X? -2 x?- 75 


Prove that : The number 5 is the one of the Lr the E (Beni Suef 15) 


If the set of zeroes of the function : f in +X inte a ol 


Find the value of each two constants b (Alex. 17) «—1 90» 


Find the common domain of the f: g algebraic fractions : 


Determine the domain of ee 
-5X46 


» then find n (0) »n hey (New Valley 08) 
If the domain of the füpction f a f= UM Ca isR- [2 5c] 


2_5X+m 
» 


» then find thej;value of MIT c (El-Sharkia 16) «6» 3» 
a On 


£I If the "05 n f where f (x) = X*P is iR— {-2} and f (0) =3 
ch a and b (El-Fayoum 16) «2 » 6» 


»then find the tS 


Reduce each vx umbo algebraic fractions to the simplest form showing the 
domain of each of*them : 


n(X)= (Damietta 17) 
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Prove that : n1(X) = n2(X) , and find the common domain : 
X2-3X49 


2 
zIT———— = (El-Sharkia 17) 
m OO= 3407 i ee 


Prove that : n1(X) = n2(X) , and find the common domain : 


Prove that : n1(X) = n2(X) 


x?-X 
m CO= 59 x2 


Prove that : n1(X) = n2(X) 


x2 
In, UO m as we 


Show whether n1(X) = n2(X) or not ( give re: 


n (X) = X+5 


a Ae (Ismailia 02) 
x2-25 


x2-9 
n, &) =>. , 


Show whether n1(X) = n2(X) or not ( 3 
2 2 
X^-4X43 


(Giza 16) 


=(X42)(X-1 m m cU 
f (X) =(X+2)(X-1) { nos t 


vfO-6)-26»- -50- ^. The domain ofn =R- (352) >n (0 - 1 


^. the number 5 i. f. f thi ti 
aeeai ae n (2) is meaningless because 2¢ the domain of n 


"~ z(f)={0>1} ^ f(0)2 
“b=0 & Zp +X +: The domain of f =R- (2 »c} 
otv 197-0 7, When X22 2 X?-5xX4+m=0 


“atl=0 


1 2 4-5x2+m=0 “m=6 


i - o— ^ E 
UN qt cT see) (x-2)(x-3) 


m0) +3) o^ <. Thedomainoff2R-(253)  -.c=3 
~. The domaifi oi R-(-353) 


+: The domain = R- {— 2} 

^. The ci lomain -IR - {2 »-3 »3} »WhenX--2 +. X+a=0 

^n-2a-20 ʻa=2 

B =X+b m = 

fO 45 oo f 0)=3 
=3 ʻb=6 
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X41 
x 


BO) 9 ca 


x 
~ The domain of n = R- {0} 


From (1) and (2): <. n, =n, 


2 
n (x) =2__X2=3x49 
(X+ 3) (X°-3X+9) 
~<. The domain of n, =R- (- 3} 
1 


nm OO= x3 


2 
"OO xs 
~<. The domain of n; =R- (- 3} 
1 
X43 


7. nj (X) = n, (X) for all the values of 
xe€m-(-3]) 


yn, (X)= 


"m _ Q(«-2)x*2) 
e m O= XD) 
7. The domain of n, =R- {2 »-3} (e 


ony (x) = X82 


sa (X) = LDH 


X(X-3)(X 
^. The domain of n; = 3,-3 


X+2 
2m, (X)= F3 


^. nj (X) = n, (X) forgll the fy 
x€ R- (0 -3) 


Z1) 


x ae a " 
^ 32 | 


“ony (X)= 


Page [6] 


x? 
«n (X)= 
10) x-1) 


+ The domain of n, = R— {0 >1} 


mos N 
xo 1) 


“rm (X)= 
x(x- +X+ 


* 
^. The domai -R- 


(x-5) 
main of n; =R- {5} 
i (2) 


P m2 (X)= 35 


From (1) and (2): < ny # n 


because the domain of n, # the domain of n; 


(x-3) +3) 
(X+ 1) (X+3) 


+. The domain of n, =R- (- 1 »-3} | 
a) 


“ny (X)= 


(2) 
^. The domain of n; =R- (- 1} 


From (1) and 2) : .. n, # n 
because the domain of n, # the domain of n, 
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| [A]: Choose The Correct Answer : - | 


The degree of the polynomial function f where f (X) = x3+2X-3 is 
(a) fourth. (b) third. (c) first. 

The degree of the function f : f (X) 22X?)43Xx?-5is 

(a) frouth. (b) fifth. (c) third. 


If the function f is a function from set X to set Y , then the do: 
function is ............... 


(a) X (b) Y 


The set of zeroes of f where f (X) 29 is ~- 
(a) {9} (b) (zero) 

If f (X) 22X sthen f(D- f (-1)= 

(a) zero (b) 4 


The set of zeroes of the func! 


(a) {2} ( eu. 


The set of zeroes o 


(a) {3 5-3] €— n 

The set of z CUI fu feos X^41is 

(a) {1} ©) E jj 

The set of zeroes s Q tion f : f Q0 2 X? +3 is 

(a) {0} i» ©) {3} (à {3 5-3} 
The set of ze: E ies? ioci Xb 

(a) {0} (b) {-3} (c) {-3 »0} (d) R 

The 15* of f where f (X) =X (X- 1) is 


(b) (0 »-1} (c) {0 > 1} 
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The set of zeroes of the function f (X) = 2X ds eem 


(a) {7} (5 {2 57} (o {2} 


X=3 | 
X+2 


(a) {zero} (b) {3} (©) {-2} 


The set of zeroes of the function f where f (X) = 


X-1 
X42 


@ (-2] © (-2:1) (Qi 


The set of zeroes of the function f where f (X) = IS escis 


The set of zeroes of the function f : f (X) 2 X +3 is 
(a) R (b) R- {3} (c) {-3} 


The set of zeroes of the function f where f (X) = i i 


(a) {-7} (b) {7} 0362: 


The set of zeroes of f where f (X) = (X — 

(a) (15-2) (b) {-1 52} A (à) {1 52} 
The set of zeroes of f where f (X) = 

(a) {5} ){-5} £^ () 45 »-5} (à) 


The set of zeroes of the functio F(X) = x 


9. 
x-3 
(a) {3} (b) {234 c) {3 »-3] 
The set of zeroes of f whÉfe (X) is 


(a) {2} -2 


The set of zeroes of f where 


(a) {2} x © 


‘The set of f the i 


(3 [-251) Quys-0.-2 ©{-1} @ {1} 


The set of zero RGyrrer f (X) =X (X2-2X+ lis 


(a) {0 »1} Ny (b {0 »- 1} (c) {-1 1} (d) {0 51 »-1} 
The set ofbBugg of f where : f (0 = Xx is 
Xx-x 


ayy e {1} © {0} @ 9 
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1f09-2*X , XER-{7 5-7} tenf C2 = e 


-1 a1 ae es 
Ory FH OF@ 


Ifz(f)={3} » fQQ=2X+a>sthena= 
(a) zero. (b) 6 (c) - 6 


The set of zeroes of the function f : f (X) = Ei 


(a) (2.-2] (0 [-2;-1] (c){2:-1} æ 


The domain of the algebraic fraction x E equals the domain,of ry 
fraction 


x 
(c) X-5 


The domain of the function f : f (X) = E s 


(a) R (b R- [-4] 


The domain of the fr. RY: ORS i 
()R- (-2j ao (R-[1,-2; @R-{2} 


EI 


d 
The domain of pee of the fraction 33 = 
on-aly ={3,-1} (oR-[-35-1)(d) R 


The domain of the c... inverse of the function f : f (X) = 
(2 R- {3} $R-[-2:3] ©R-{3} on 


The domain fy ve inverse of the fraction n: n (X) = x $i 


(2) R- UN (5 R- {5} etal (d) {2 55} 


The d of the function f where f (X) = zis COENA 
(b) R- {0} Ns m (d) R- (0 55] 
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The domain of the multiplicative inverse of the algebraic fraction = : 


(a)R (b)R-{-5} (c)R-{-2} (d)R-{-2 »-5} 


If the domain of function n : n (X) = oa 2 is R »thena 
+a 


(a) = (b) > (os 
The domain of the function f where f (X) = 


-2 
xs 1 
(a)R-{-1} &)R-{1.-1} (@R-{1} 
The simplest of f (X) x 
(323 (b) 1 


_xX-T 
TT TEN 


@)R (b) R- [-1] OR 


The domain of the function f where f (X) = 


The common domain of the two fractions : — 
= 23-3 


@R (b)R- {0 53} EM (d)R- [3 5-3} 


(d)R- {3} 


(a) 5 
If f (20 26 x?+3 xQ i mial function » then its degree is 
(a) first. Lial (c) third. (d) fourth. 


The solution set of thesequati 241=OinRis 
— Goi © {-1} 
The ae ion : "E 4xX+4=0inRis 
(a) {-2} (014 +1} 


In equation : Na" *c-0ifb?-4ac»0 »then this equation has 


(a) 1 (c) zero. (d) infinit 
If the Ma" n me: the d x?-ax+4=0is {-2} »thena= 


(a) - c (b- (c)2 (d) 4 
Tf the soltition set of the equation : x?4+mxX+9=0is {-3} »thenm= 
(a) 5 (b) 6 (c)+6 (d) zero 
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[C]: Essay Problems 


If f (X)=X°-3 x?- 16 
Prove that the number 4 is one of the zeroes of this function. 
2017 Exam (14) Que: )(a) | 


Reduce n (X) = —2-X—6— , then find : n (- 2) and n (2) Ny 
x*°-SX +6 
4 juestion ( 2 ) 


(b). 


xam 


If the domain of the function n : n (X) = EL is IR. 
X^-aX49 
» then find the value of a 


: ae zu : 
If the domain of the function n : n (X) = X-2 t E. is 
Find the value of each a and b eo 


2 mee ES 
Fn C0 7 x , nc rx 
Prove that : n, =n, Qv O 
=) 2017 Exam (19) Question (4 ) (b) 
If n, QO 2 2X > nO9- x > then prove that : n, =n. 
: 2X+6 2 x+9 ee 
2 


2018 Exam (1 
3 


2 
A » then prove that : n, 2 n, 
3 


Exam (6 ) Question (5 ) (a) | 


2018 Model Exam ( 1 ) Question (5) (a 


2017 Exam (2) Question (4 ) (a) | 


Does n, =n, ? Explain pu A 


S 3 
MeL Tm hOO=3x46 


Prove that 7n, = 
Q 2018 Exam (15) Question (4 ) (a) | 


Find the comrlióh domain of n, (X) » n, (X) to be equal such that : 
x!.sx 
AX 


n (X)= $ > n (X)= 


2018 Exam (10) Question (2 ) (b) | 


Find n (X) in the simplest form showing the domain. 


2018 Exam ( 11 ) Question (5) ( b) 
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x+b 


If the domain of the function f where f (X) = UA 


» then find the value of a and b 


isR-{-2} »and f (0) -3 


2017 Exam (13) Question (3) (b) 


If the domain of the function n where : n (X) = 4 b 


X*a* 2X 
isIR- (0 ,— 5} and n (3) - 1 » find the values of a and b ) 
dcs dat 


(3)(a) 
Find the set of zeroes of the function f : f (X) = X^- X r7 N 
m (15) 


Exar stion (2) (a) 


NP 


gn cun SELL tee hx D 
Fn = x , n, (X)= el » then prove that : n 


2) Question ( 5) (b) 


ae, 5 oe 
Prove that n, = n, where: n, (X)= 5773 , = 


2 
fn Q9 2 —X— — 
x'-x- 


Prove that : n, (X) =n, (X) f 
and find this domain. 


Find the common domaii 
2 
X^-3x 
n = = = 
X? 


If the set of zeros ofthe tulielign f where: 
feos a 8 54) Find the value of a and b 


Qo 2018 Exam (24) Question (5) (a ) 
tF% =? Qy )- 1 Find :b 


N7 7 2018 Exam (13 ) Question (3) (a) | 
5 pod 9 . E = i EUN 

If the domaip of n N(XM= ++ yy sR (o; 2} .n(4)s1 Find: l ; m 

2018 Exam (16) Question (5) (a) 


x26 X48. 


If the qae of the function f where f (X) = puc {4} and its 


bX-4 
— {2} » then find : a b 


2018 Exam (2) Question (3) (a) | 


domain 


2018 Exam (4 ) Question (5) (b) 
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[LA]: Choose The Correct Answer : - | 


(a) fourth. (b) third. (c) first. 

The set of zeroes of the function f : f (X) 2 X? + 1 is 
@ {1} © {- 1} () {-151} 
The set of zeroes of f where f (X) = x? -25 is 

(a) {5} (b) {- 5} (c) {5 > 
The domain of the algebraic fraction x 3 equals th 


fraction 
x 26 
a 
@ al x-3 oF 


The domain of the multiplicative inverse ofthe algebraic fraógion 7——— 


(a)R (b) R-{-5} R-{- O (d) R- {-2 »-5} 


xo 
X+2 5 
X«5! 


+4=0inRis 
o fas) 


(a) {3 »-3] (b) 2 
The set of zeroes of f Gator (X + 2) is 
(a) {1 »—2} N., (c) {-1 5-2} 
The set of zeroegof ti functon Py Co =% =? is 
x7 44 
mY sad 1} (c) {2 »—1} (à {1 »-1} 
The domain of th: iow f where f (X) = T d 


ie at = X-5 1 
(a)R AP {0} (c) R- {5} (d) R— {0 »5} 


The solution he equation : x?«120inRis 

(a) {1} A €) (15-1) © {-1} 

The se Q eroes of the function f where f (X) = X +4inRis 
(a) {2} (b) {2 »-2} OR 


Page [ 14 ] - Math - Mr. Mahmoud Esmaiel - Mobile : 01006487539 - 01110882717 


The set of zeroes of the function f where f (X) = x is 


(a) {-7} e {7} (©) {2} @ {7 +2} 


Ifz(fy={3} > fO0-2X-a:sthenaz v 
(a) zero. (b) 6 ()-6 


The domain of the additive inverse of the fraction n : n (X) = t 


(@) R- {2} () R- {5} 

If f (X) 26 X? +3 X (1-2 X) is a polynomial function » 

(a) first. (b) second. (c) third. (d), 

The set of zeroes of the function f : f (X) 24 is S © 
(a) {-4} (b) {zero} (Qo 2 
The set of zeroes of the function f : f (X) = 

(3) IR (b R- {3} (c) {-3} 


ae >» XER-{7>-7} ftbi fC 


If n (X2) 2 9 » the 
(a) 81 «b) 3 (c) &3 
The set of ze: puo ere f 00 2 X] is. 


(a) {-2} Qy- © (1) (d) {zero} 


The set of zeroes of Se: fo92 


(a) [0 51} Ky {1} * e {0} 


TE . X-3 
The domain ultiplicative inverse of the fraction Xe 


(a)R- ^y (b) R- (3 5-1} 2 R-{-3,-1}@R 
The doi f the function f where f (X) = Xu ER ae 


@R-{551} )R ()R- [1] 


(a) 5 | ( ^d. 15 
—N 
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Iff Q922X then f (1) - f CD = 1 
(a) zero (b) 4 (c)2 


my 
x: 


(a) [zero] (b) {3} (©) {-2} 


The set of zeroes of the function f where f (X) = 


The set of zero is of f where f (X) =X (X? - 2 X+ 1) is su 
(a) {0 1] (5 {0 5-1} (c) {-1 51} 


The domain of the fraction n : n (X) = xr is 


@R-{-2} ©) R- {1} 


The common domain of the two fractions : 


(a)R (b) R- {0 53} 


The set of zeroes of f where f (X) =9 is 
(a) {9} (b) {zero} 


' The set of zeroes of the function 


(a) {-251} - Le - (d) {1} 


(a) 4x? 


The domain of th 


function is 


@R AY (b) Q3 (c) R- [1) (d) R- [-153) 
If the function is a funci om set X to set Y » then the domain of the 


(a) X (c) Xx Y (d)YxX 


The set of z f where f (X) 2 X (X- 1) is 


(a) {1} Ny (b) {0 »-1} (©) {0 »1} (à) {0} 


xX 
The s roes of f where f (X) = 
(a) {2} (b) R- {2} (c) {3 »—3} (d) {3 »-3 52} 
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The domain of the function f where f (x) = X2 i 


(a) R- {5} (b)R-{-5} (d) R- {zero} 


The simplest of f (X) -$-x DXB IS RR 


(a)3 (b) 1 (c)- 1 (d) zero. 


(a) frouth. (b) fifth. (c) third. 


The set of zeroes of f where f (X) 2 —3 X is 
(a) {0} (b) {-3} (o) {- 


The set of zeroes of f where f (X) = x1-2is 


aT 


18 csa 
orf} 


Ps ee 
ot 
K AME 


The set of zeroes of the func fait = x-3 5 


The dom ie fun 


(a) IR —{-4} ()R-[-4.3) (dØ 


(a) {3} s ©) {Qh (©) {3 »-3} 9 


te mno:n(X)= x 2 is R » then a 
X” +a 
(by > 


(c)s 


er i i 
prd y +bX+c=0ifb?-4ac>0 » then this equation has 


(a) 1 (b)2 (c) zero. (d) infinit 
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[B]: Essay Problems 
Find the common domain of n, and n, to be equal such that : 
ee O) 
n = ME ai e n, (X)= 


x743X4+2 eT m 
X stio )(a) 
2 
If n, »n, are two functions such that : n, (X) = ; +5% ied 
x +10x+ 42) 


X+10 
» then prove that : n, =n * 


i 
Mos rene (5)(b) 
2 


-X-6 
| n; >n, are two algebraic fractions such that : n, (X) = T uci 


Prove that : n, (X)= n (20) for all values of ign belo he common domain 
and find this domain. 
2018 Exam ( 7 ) Question (3) (a 
NEE: NU E 
1 3x43 " Prove 
2018 Exam (9 ) Question (4) (b 
; Pam that : n, =n, 


2 
2017 Exam ( 1 ) Question (3) (b 


2017 Exam (5 ) Question (3) (b) | 
1 » prove that : n, =n 


2 
2018 Exam (3 ) Question (5) (a ) | 


aX^-6X48; is {4} and its 


If the set of of the ion f where f (X) = 


bx-4 
domain i: 2} L1 :a»b 
ifn, (Xj — 


dyes 2 


2017 Exam ( 18 ) Question (3) (b) | 


2018 Exam (4) Question (5) (b) | 


recie A ingo- Ls xi = is R- {0 ,-2} .n(4)=1 Find: (,m 


2018 Exam (16) Question (5) (a) | 
2 
If n, B3. , mer e. Prove that : n, =n, 
X°+4X4+4 


2018 Exam (16) Question (3 ) (b 
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2 
It f (=~? » f(4)-1Find :b 


2018 Exam ( 13 ) Question (3) (a) 


If f, O9 E » and the set of zeroes of f, is {5} >and the domain of f, is R- 
then find the values of a and b 
If f, (X)= » then find f, (X) + fj (X) in the simplest for Sy 


d 


If the set of zeros of the function f where : 


f (X)=aX?+bX+8 is [2 4} Find the value ota gi 


NA Question (5) (a) | 
If the domain of the function n where n (X) = TES is IR 5 


ən (6) = 7 find the values of a » b 


Q, Exam (22) Question (5) (a) 
Find the common domain of n, »n, to be eq ue 


n (X= 24342 , n os eY 
yea +2 Q 
2018 Exam (2 ) Question (3) (a 
If the domain of the function f » Y; (Y= zis R-{2>c} 


x? -5X+m zm 
, then find the value of : m ,FÓ 


3 
-4 X X^-6X 
If n, ==> a = AE 
e +X-6 X -9X 
Prove aude in (X) for allNajpes of X which belong to the common domain 
and find this dom: 


2017 Exam ( 5 ) Question (5 


2018 Exam (5 ) Question (5 ) (a) | 


aedis thé functión Eps co =ax? +xX+bis {051} 


find the val d. mi aand b 
2018 Exam (2 ) Question (5) (b) 


If n, M RS $0 n (X) = oes Prove that : n, =n, 


2018 Exam (4) Question (3) (b) | 


Find the commorbdomain of f, , f; to be equal such that : 


x2.-23€-3 
X1.2X-41 


X + 12 
f,OO= 4 = 


2018 Exam ( 11 ) Question (3) (b) 
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Lesson [ 4]: Operations On Algebraic Fractions : Part [ 1 ] 


Adding and subtracting two algebraic fractions having the same denominator : 
LJ 


If X € the common domain of the two algebraic fractions n, and n, where 


ni (x)=! and n, n= PED »then : 


k(X) 
f) PA) fOO*pOO 
enn OEA kA K(X) 


OfO pOO fOO-pCO 
*aO)-mÜOO-Y63-k(x)- K 


For example: 
EN: _X-1 
If n, (X) =X-2 and n, (X) =X 


Xx- 
en (X) +m, OE 


where the domain of the sum is R - {2} 


aM x 


If X € the common domain 


fo) 
n, (X) = £x) and n; ( e 
m E (X) x k (X) +p (X) x r(X) 
x) 


en (X) +m, (X) = r(X) xk (X) 


E Qo f fOOXkQO-pOOxrOO 
on, em rag rX) xk (X) 


3 25(X*2)*3(X-3) 5X41043X-9 BX 
*n 0) rmOQ-c$ r2 (X-3)x4«2) . (X-3(X«2)  (X-3)(X42) 


where the domaiif'of the sum is R- [3 »-2] 
which is the on domain of the two algebraic fractions n, and n, 
è a) 3 _5(X+2)-3(X-3)_5X+10-3X+9_ 2X+19 
nj (X) - 0865 = - = = = 
X-3 X4+2 (X-3) (X+2) (X-3) (X+2) (X—3)(X+2) 


where the domain of the result is R- {3 »— 2} 
which is the common domain of the two algebraic fractions n, and n, 
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-l The steps of adding or subtracting two algebraic fractions : 


@ Arange the terms of each of the numerator and denominator of each fraction 


descendingly or ascendingly according to the powers of any variable in it. 
Factorize the numerator and the denominator of each fraction if possible. 
Bri the common domain which will be the domain of the eN y 
Reduce each fraction separately to make the operations of addition jemig: T 
Unify the denominators. s 
Ø Perform the operations of addition or subtraction of taf: of ti 
@eu the final result in the simplest form if possible. 


Y The properties of the operations of the additi 
the algebraic fractions : 


* The addition operation of the algebraic fractions'has t 
[1] Commutation. O 
Association. ny Q 
8 Zero is the additive neutral enum any algebraic fraction. 


The additive inverse of any ic fractiorf is available. 


i.e. the additive inverse o po is- zm , Ee or Af 


For example: Note that : 


The additive inverse The domain of the algebraic 
fraction is the same domain of its 
additive inverse. 


In each of the fi ing find n (X) in the simplest form showing the domain ofn: 


x? Ph x?-4 ; 
= + (El-Kalyoubia 16) 
n (X) Ry x42 


e following find n (X) in the simplest form showing the domain of n : 


. X?«3X —  X-2 (El-Dakahlia 17) 
X?42x-3 X?-3x42 
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In each of the following find n (X) in the simplest form showing the domain of n : 


x2 =a 2 X+5 (Damietta 14) 
-1  X?«6X«5 


n(X)= 


X42 


mods TUI x1-4 


In each of the following find n (X) in the simplest form sl 


x? Hii 9-x? 
-8  X?«x-6 


Mn (x)= 


In each of the following find n (X) in the simpl 


= x 5-X i 
= ae (Luxor 17 » El-Sharkia 13) 
nO g Xi-6X«5 


2_5x 224309 Oy 
If = 
aU Tui axe A O 
Pijar a culate the value of n (1) »n (5) if it is possible. 
(El-Sharkia 17) 


Find n (X) in the simplest fo; owing the domain of n where : 


X+3 Ko 
th 3 2016 ib 
n(X)= INTE E y find n ) and n (2016) if it is possible. (El-Sharkia 16) 


Find n (X) in s. AX the domain where : 


n00 2X. Er +t X+ and if n (a)=-2 » find the value of a (El-Monofia 17) «T» 


If f, 00 4 E »andijeye of zeroes of f, is {5} » and the domain of f; is R- {3} 
» then find the valu and b 


If f, CO = Xm find f, OO + f, (X) in the simplest form. (El-Dakahlia 17) «5 »-3» 


(QO If the ajot ihe function n where n (x)= 2 is {0 »4} n(522 


Find lue of a and b (Kafr El-Sheikh 16 » El-Beheira 15 » El-Menia 14) «—4 »—35» 
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(x-2 (X43), (X-2) (+2) 
X+3 X+2 

^ The domain of n -IR- {—3 »-2} 

J. (X) =(X—2) + (X-2)=2X-4 


n(X)= 


n(X)= 


nee Ae) ee UN 
(X*3)X-1) (X-2(X-D 


^. The domain of n zi:R- [-3 5152] 


"€ — el 
niea a E 


X43 X42 
Q3? X43 
<. The domain of n - R- [- 3} 


a TER | X+ Rea 
MEAE 7 = 
»n (- 3) is undefined aipof n 


3 3 i 
use — 3G the 
yn (2016) =1 Ø A 


a KtDX-Y) X45 
(X+1)(X-1) (x45) (X4+D 


7. The domain of n - R- (15-15—-5] 


n(X) 


X cim CODD 
enO TD * DAD 

^. The domain of n z R- {0 ,2 .-2] 
1 1 _ X-2+X+ 


“NO = sa tx eal 


—2) 


2 
n(X)- x +24 +3) ( 
(X-2)(X^*2 (X+3 
<. The domain of n = 1-3} 


x 1 X-3 s X-2 
= n(X)=— t ——.L— 
(x) x- 2 -2 


X43 


(X+3)(X-1) 


~ 2(f p= {5} ve atx=5 
“X-a=0 A 5S-a=0 
» '' the domain of f, =R- {3} 
5ax-3 1 X+b=0 
2 3+b=0 ^ 3 
x-1 


B -5 
2 FOO + fy 00 X X 


^. The domain =R - {3} 


_ X-5+X=1 2x-6 
f (0) + fy (X= SAE = 2G 


v x 
) 
n (X=) 


+. The domain CS. 3155] 
sn(X)2—X— 1 


~ a(X)s 


X-1 x-1 


2 
a (xy Xx? 43X49 


-30€5 (qx-30«3x«9) 
~<. The domai =R-{3 55} 


: el T 
E nM X-3 X-3 


»n(1) 20 +n (5) is undefined 
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| [A]: Choose The Correct Answer : - ] 


The additive inverse of the fraction 


3 


= EM 2 
Logica d 
o- ©) zt ( "d 


The function f where f x == 7 has an additive inverse if the ain is 
(a) R- {2} see (c)R-{-2 »5} 

The function f where f (X) = I has additive inven 

(a) R - [3] ()- {4} ort 


The degree of the polynomial function f where 
(a) fourth. (b) third. (c) first. 


The domain of the function f where f (. 


(a)R (b) IR- {0} R-(5] (d) R- (0 55] 


The domain of the multiplicative in ers? of the fu tion f : foo-X X- = ds ee 
(a) R - {3} (b) R-{ (c)R-{-3} (d) R 


The domain of the fraction LY (X) F^ Li s 


(a) R- {-2} Se 15-2) @R-{2} 


-X52 


The domain of the func 


(a) R- {5} one 


The set o! of XD e mf: f = 


(a) {3} (c) n 2-3} 

x X 2; 

x44 

(a) {2 »-2} b) {-2 »-1} (c) {2 »-1} (à {1 5-1} 
al Pies Finan Oe 2+ Ye 

(a) {0 (b) {0 »-1} (c) {-1>1} (à) {0 51 5-1} 


The set of zeroes of f where f (X) = PE 


(a) {2} (b) R- {2} (c) {3 »—3} (d) {3 5-3 »2} 


The set of zeroe: Q f:feos 
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The set of zeroes of the function f : f (X) = X? +3 is ccs 

(a) {0} (OZ (c) {3} (a) {3 5-3} 
The set of zeroes of f where f (X) = (X— 1 (X + 2) is 

(a) {1 »-2} (b) {-1 52} (c) {-1 5-2} (à {1 52} 

The set of zeroes of the function f : f (X)=X+3 is 

(a)R (b) R- {3} (c) {-3} 


The set of zeroes of the function f where f (X) = 


oF x! 
(a) {zero} (b) {3} (©) {- "A 
The set of zeroes of f where f (X) 2 X (X - 1) is ..........* 
(a) {1} (b) (0 »-1} (1 

If the solution set of the equation x?-aX44 i 2}, 
(2-2 (b -4 (c) 2 

The set of zeroes of f where f (X) = x? 

(a) {3 5-3] (b) Ø 


(a) X E e ()XxY (d) YxX 


The domain of tl A, bike fM= 


()R- [-1 MEC "t g^ 

The solutioi ofthe kafo n:X?-4X+4=0inRis 

(a) {-2} (Quo ofa) 

If f (X)=6X E 1-2 X) is a polynomial function » then its degree is 
(a) first. (b) second. (c) third. (d) fourth. 


HS » X€ R- (75-7) sthen f ©2)= 


1 
(c) FO 
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The set of zeroes of f where : f (X) = 
(a) {0 » 1} e {1} (©) {0} (EZ 


BC ur - 
3 


The domain of the function f where f (X) = sti ™ is 


(a)R-{5 51} ()R (©R-{1} 


The domain of the function f where f (X) = 3 denne is 


@R )R-{-1}  ©R-{1} 


The domain of the function f : f (X) = x= m 


(a)R (b) R- {2} 


The domain of the multiplicative inverse of the algeb: 


(a)R (b) R- (-5] 


(a) R- {2} (b) R- {5} 


The domain of the multiplicative inve Othe fraction —— ET 


O; ( -[-35-1) (d) R 


The set of zeroes of f, 
(a) {2} (d) 9 


' The-set of zeroes of the, functi 


(a) [-2 51} 4 o$8:-2 OL} (5 {1} 
sie wt AGL of Tp 105-3 


(a) {0} (btc 3} (c) [-3 0} (d)R 


The set of zeroe here f (30 = x?-25is 


(a) {5} N (b) {-5} (c) {5 »- 5) (d) Ø 
The derbi function f : f (X) 2220 +3 x?— 5 is 


(a) Y. (b) fifth. = third. 
The set oi S of the function f where f (X) = 


xl 
(5 {-2 > 1} (o {1} (d) {zero} 
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The set of zeroes of the function f (X) = 1X ds e 


(a) {7} (b) {2 57} (©) {2} (d) Ø 


In equation : aX?+bX+c=0 if b?-4ac>0 > then this equation has 
(a) 1 (b) 2 (c) zero. (d) infinit 


The domain of the algebraic fraction x 3 equals the domain of the Afric 4) 
fraction Q N 
(b) x -5 


x 
a) 
Em 


x 
x-3 Oxs = Oy 


The set of zeroes of the function f : f (X) = X? + 1 is ....... Ry 
(a) {1} o {- 1} (c) {-151} (d) 


The set of zeroes of the function f where f (X) = x 7 i - 


e) {2} (b) {2 »-2} OR 
If n (X?) 29 » then n (X) = vse Ry 


a) 81 (3 (c) £3 
The set of zeroes of f where f (X) 29 is -- -- 


(a) {9} (b) {zero} 


Tf the solution set of the equation,” 


If the domain of function n? af 


(a) = 


The solution set of th ation : 1=0inRis 


(a) (1) e {1 Al, oC 


If2x?=5 ir. 05 


(a) 5 ( (c) 15 


The common domai e two fractions : —2— , 7 is .... 


X-3 2x-6 


(aR Np r- (053) (R-{3} (d)R- (3 »-3) 


The simpl NATA = IX 
(23 Y oi 


(d) zero. 


The doi of the function f : f (X) = ES is 
(by) R-{-4} @R-{-453} 9 
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Essay Prob 


* 3 
Find n (X) in the simplest form » showing the domain where : n (X) = X41* 


2018 Exam (6 ) Questi 


Find n (X) in its simplest form showing the domain of n oem 


Ne KF x^-2X44 
n(X)= + 
f X24 x3+8 


e ni Exagr(15) Question (3) (b) | 
Ifn(X)= Xx Ue Find n (X) in its sangaj f domain of n 


x^-1 x!-6x«s 
eeu 


ex, x-5 


*Xi-6x«s 
ENG 


Find n in its simplest form » showing its domain 


Find n (X) in the simplest form showing digi 


x-3 
ü (X =————_ - 
097 271x412 
2018 Model Exam ( 1 ) Question (2 


2018 Exam (8 ) Question (5) (a) 
fua (X) in the simplest form showing the domain of n 


e 2018 Exam (14) Question (2 ) (a) | 
Find n (X) in tfe mt showing the domain where : 
2 
n(n =% “Ox zu O » find the value of a 


2018 Exam (5) Question (4) (a) | 


Find n (X) in its s t form » showing the domain of n : 


x * X45 
244X-5 


a a Gal 


2018 Exam (1) Question (2) (b) 


Ifn(X)= AT. + =a " »find n (X) in the simplest form showing the domain of n 
2018 Exam (21) Question (4 ) (b) | 


 4X-16 


x?-16 
2018 Exam (8 ) Question (3 ) (b 


Find n (X) in the simplest form where : n (X) — X 
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Put n (X) in its simplest form showing the domain of n where : 


2 

= -15 
n (x)= X -3X*2, 3x 

xi-1 — xi-4x-5 


2017 Exam c 
Find n i in the simplest form showing the domain of n , where : 


2 
X 42x44 9-x 
n(X)= 3 USE 
X -8 X-X-6 
et juestion (2 ) (b) 


Find n (X) in its simplest form showing the domain Ay 


n09- x7 43% ds x-5 TA 


X?+4X +3 X?-4xX-5 


2017 E: 7 ) Question (4) (b) 
Find n eo in its simplest form showing the v n wi d 


XX -4s 
2092 
x 


1 X?+6X+5 4» o 
9 Exam (6 ) Question (3 ) (b ) | 
Find n (X) in the simplest form showing the A here : 


3X-4 2X+6 
2018 Exam (19) Question (4 ) (b 


WORSE D 
O= E 5x46 Xiex-6 o 
x 2x? 


ual dudu- © ur el dag rd T P 


2018 Exam (18) Question (3) (b 
the domain of n where : 


2018 Exam ( 17 ) Question (2 ) (b) 


2018 Exam (20) Question ( 4 ) ( b ) | 


zd 6 
Find n io in = showing the domain of n. 
‘0 


Find n ( 


n09- x zx md 


rm showing the domain of n where : 


2017 Exam (9 ) Question (2) (b) 


Simplify th va n (X) where : 


n(X)= a - = 2 7 showing the domain of n 


2018 Exam ( 13 ) Question (2) (b) | 
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| [A]: Choose The Correct Answer : - ] 


The additive inverse of the fraction 


2 
-3 


d x1 


(5X1 
5 


X42. 
5X 1S 
(a) R- {5} (b) R- (-5] OR 


The domain of the function f where f (X) = 


The set of zeroes of the function f : f (X) 2 X + 3 is .. Ag"... 


(a) IR (b) R- {3} (c) {-3} — 


The domain of the function f where f (X) = E. inm 
@R-{-1} @)R-{1,-1} ©R-T} 


The domain of the multiplicative inverse opti 


If n (X2) 29 » then n( 


(a) 81 (d) - 3 
The domain of the fi i 
(2) R (d Ø 


The domain of Ü fractio, : 


(2) R-( v5 } ()R-[1,-2) @R-{2} 


The set of zer KS f (00 = (X= 1)" (X*2)is 
(a) [15-2] -152] (c) {-1 5-2} (d) (152) 


function is ... 


If the functio: f Aion from set X to set Y » then the domain of the 


(a) X (b) Y (OXxY (d) Yx X 


The Re of the additive inverse of the fraction n : n (X) = i is 


(a) R- {2} (b) R- {5} (c)R-{255} — @ {255} 
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The set of zeroes of f where f (X) 2 — 3 X is 
(a) {0} (5 {- 3} (c) [-3 0} 


The set of zeroes of the function f where f (X) = X +4 in Ris 
(a) {2} © - 2-2} 


The simplest of f (X) 2 ——- » X #3 is 
(a) 3 it 1 


The domain of the multiplicative inverse of the function f : f 


(a) R- {3} (b)R-{-2>3} (@R-{-3} 


The set of zeroes of the function f : f (X) = X? +3 is a 
(a) {0} (092 


Iff (X)=2X then f (1)- f C 1)= 
(a) zero (b) 4 


The domain of the multiplicative inverse low te 
CÁ @R-L25-5} 


(a)R (b) R- {-5} 


(a) IR 


The domai 
(a) IR 


The set of zeroe: C. foo2—— 


(a) {2} b) R- {2} (c) {3 »—3} (d) {3 5-3 52} 


The set offeroe; a M foti 


(a) {0 ©) {1} © {0} à 


In equation : a X? - b X c2 0 ifb?-4ac»0 »then this equation has 


(c) zero. (d) infinit 
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If2X?=5 ,then6 X?- 
(a) 5 (b) 10 (d) 20 


The degree of the polynomial function f where f (X) = X342x-3is 
(a) fourth. (b) third. (c) first. 


The set of zero is of f where f QQ 2 X(X7-2 X+ 1) is 
(a) {0 51} (b) {0 »- 1} (c) {-151} 


The set of zeroes of f where f (X) =X? +9 is 
(a) {3 5-3} (T (61 


The domain of the function f where f (X) = dE T EM. 


(2)R (b R- [- 1) ()R- {1} 


Ifz(f)={3} » fO022X-*asthenaz 


(a) zero. 


It£09-7*X , iram hee: IMS. 
aj- (b N ©- (d) —— 
fE» f f2) f (-2) 


If the solution sepof the eaae ax eco is [-2] »thena- 


(a)-2 (b) - t» (c)2 (d)4 
The domaii e funelo where f Om ER des sun 


5(X-1) 
(9R- (551) )R ()R- [1] (d)R- {3} 


x 


The domain of ie higebraic fraction P equals the domain of the algebraic 


fraction 


(a) (b) (d) X-3. 


= M x 
x41 Lm (0 x5 X-3 


The sehe of the function f (X) = 22x i 
(a) {7} (b {2 »7} (c) {2} 
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If the domain of function n : n (X) = 2 2 is R »thena 
+a 


(a) = (b) > (c) « 


The function f where f (X) = ——= Z has an additive inverse if the domain is 


(a) R- {2} ons) (c)R-{-2 »5} (à) R- {2 »5} 


2 
The set of zeroes of the function f : f (X) = X-x-2 is 2] 


x?«4 
(a) {2 »—2} b) {-2 5-1} ©) {2-1} + f ^ 


The set of zeroes of f where f (X) 2 X (X- 1) is yr 
(a) {1} (b) {0 ,- 1) (c) (0 


Iff (X)=6X74+3 X(1-2X)is MEM ^. 
(a) first. (b) second. (c) t 


The set of zeroes of f where f (X) =X? -2i 
(a) {2} 


The set of zeroes of the fi 


(a) {3} ( (o 3.- xi 


Em 2! 
(a) {zero} " wey (c) {-2} (d) {3 »-2} 


The set of zeroes o qe f= 


The solutio) "My u: ^: - 0 in Ris 
(a) {-2} (c) {451} 


The simplest ‘on en o 


(94x? (02x-1 


The set of zeroes #f the function f where f (X) = xi is 


(a) {- (b) {7} (c) {2} (d) {7 2} 


The set of zeroes of f where f (X) 29 is 
(a) {9} (b) {zero} (d)R-{9} 
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[B]: Essay Problems 


Find n (X) in the simplest form showing the domain of n where : 


2 2 
nQ9 2 X2X84 Xe x-2 O) 


L =8 x?-4 5 
2018 Exam ( 17 ) Questi )(b) | 
2 
Find in the simplest form showing the domain : n (X) = r4 + E 
S 5S. 


stion (4) (b) 


E: ) 
Find n (X) in the simplest form showing the domain offs here t» 
re 2 X+6 RY 
X°+5X+6 
2 m (1 ) Question (4) (b) 


2 
Find n (X) in its simplest form : n (X) = ŽA ; x 
x 


17 Exam ( 10) Question (3) (b) 
Find n (X) in the simplest form Br." do of n where : 


e E ta O 
= + 
nOO-Xx on y 
2017 Exam (3) Question (2) (b 
Find n (X) in the simplest for ing main of n where : 


2018 Exam ( 23 ) Question (2 ) (b 
2 2 
Find n (X) in the si UU LT 


-x-6 x'-2x-s 
» then find if possi 


e 
Simplify the 9 zien Cd : 
= s 
x 


n(X)= owing the domain of n 
x x 


2017 Exam (8 ) Question (4 ) (b) | 


Q 2018 Exam ( 13 ) Question (2) (b) | 
Find n (X) in A Si lest form showing the domain of n where : 
X+ 


- X42 X s r 
OIE : 5 xus > then find n(—3) » n (2016) if possible. 


2017 Exam (5) Question (4) (a) | 
Find n ( he simplest form showing the domain of n where : 


2X+1 X-4 


nOD MV -E XE 


2018 Exam (9 ) Question (5) (a 
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Find n (X) in the simplest form showing the domain of n where : 


2017 Exam (9) 7» 
Find n (X) in the simplest form showing the domain of n where : 


n(n = > Xi ^ xus 
-9- xX'-2x-3 
S M. uestion (2) (b) 


Find n (X) in its simplest form showing the domain of n w : 


x ixi x X-—-12 y C3 


n = 
VR =27 x?-9 


ge 203 Ex o MEM 
Ifn QQ = x X E 
x4 -6X45 d^ 


Find n (X) in the misti form showing 
018 Exam (20) Question ( 4 ) (b) 


Find f (X) in the simplest form ; = Cy the domi f where : 


foo- Ex za X+5 
x 


-1 X?+6X+5 
2018 Exam ( 24 ) Question (3 


Find n (X) in the simplest torm ghoving 7 domain of n : 
n0922X*1,2x-2 
(X41 x? 
2017 Exam (20) Question (4 ) (b 
rm N the domain of n where : 


2017 Exam ( 11 ) Question (3) (a) | 
a2 “3 


Find n ( PALO) showing the domain of n 


2018 Exam ( 7 ) Question (4) (a) 


Find n (3) in its ae form showing the domain of n » where : 


2017 Exam ( 16 ) Question (3) (a) 


X43 


usan showing the domain of n. 


2018 Model Exam (2) Question (5) (a) 
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Multiplying two algebraic fractions 


If X € the common domain of the two algebraic fractions n, and n, where : 


f09 =P) 
nO =F , m 6 Ti 
FOO , POD  fOO xp OO 
r(X) kX) rOOxkOO 


»then:n, (X) x ny 097 


For example: 
: ES 0 
F:n (X)- x , nj(X)7 4x71 > 
: 2-2 x 
then : ny (X) x nj (X) - X xX ZG 
= 2x 
X(X-1) 
the product is the 


where the domain of the product = IR — {0 O akorio onein 
2 


on, (X) x nj (X) 237 A 


dH The steps of multiplying the algeb eei 
, Arrange the terms of each of merator and the denominator of each fraction alone 
he d 


Ops before reduction. 


descendingly or ascendi: NC powers of any symbol in it. 
omin 


Factorize the numerat: ni or of each fraction alone if it is possible. 


Find the como 
Remove the commorrfacto: ween the numerator and the denominator of each 


t 
fraction and be favs of a fraction and the denominator of another fraction. 


iplication and put the result in the simplest form. 


n <a 
The properties of the operation of multiplying the algebraic fractions : 


The operation of multiplying the algebraic fractions has the following properties : 


, iN 
Associati 


One eias neutral (the multiplicative identity). 
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Existing the multiplicative inverses. 


The multiplicative inverse of the algebraic fraction : 


If n is an algebraic fraction where n (X) = PS z0 


» then n has a multiplicative inverse which is the algebraic fraction mw 
and the domain of n^! is IR — the set of zeroes of each of the numera! 


of any of the two fractions. 


For example: 

x-5 

X+1 

where the domain of n=R- {5} r of each of them is 


and the domain of n! 2 R- {5 ,-1} the other. 


Ifn(x)=442 » then : n! (X) = 


O—+ 


£40 


d 
: a i i c.ayd 
- b e invefidur the number 7 = x 
For example: y 


RE? qe M oe NN 
octet ie eet oa 


verses of the algebraic fractions exist 


eile 
6 


Dividing an algebraic fraction by another : 


abi 


If n, and n, are two algebraic fractions where : 

x E X) k(x 
n 092169. n, Oy = 2D then ny (0) +m, 0) =m, 09 xn; 92 LEP x ED 
where the ain 6f n, +n, = the common domain of each of n, and nj! 


roes of denominator of n, or denominator of n, or numerator of n, 


z(p)Uz&)} 
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For example: 
xX 
fn (X) - x7 , mO)-2 , 


x 


“i 
then n, (X) +n, QO e X + 2% = x A= T where xE [1,0] 


In each of the following find n (X) in the simplest form Aye oA ofn: 


2X-8 X+1 


Oa Wh 
n= M21 y XA 4 P (Sue; iro 16 » Ismailia 15) 


In each of the following find n (X) in the anen- the domain of n : 


r 
@n (X) = dil g DE (Luxor 17 » Souhag 12) 
X2-2X+1 X?+X+1 


In each of the following find n Ko) e simplest form showing the domain of n : 
x2 
(El-Kalyoubia 16 » El-Gharbia 04) 


inthe simplest form showing the domain of n : 


A 


» then find n (6) ən (— 2) if it is possible. (South Sinai 17) 


<< n (X) in the simplest form showing the domain of n : 


(El-Menia 16 » El-Beheira 15 » Aswan 14) 


2-2X*1 , X-1 
x3-1 ` X24X41 


In each o$ the fdllowing find n (X) in the simplest form showing the domain of n : 
in 


(El-Gharbia 17 » Alexandria 11) 
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x2-2x 


tia CO a nocte) 


First : find n! (X) and identify its domain. 


Second : if n™ (X) = 3 what is the value of X ? 


x2-49 | X+7 


mirfoo--— 


x-2 


its domain and find f (1) 


+ — — , then find n (X) in the uie E 


heira 17 


Qe x-4 
2(X-4) X*1 
<. The domain of n =R- (4 5-1] 


on (x)= 


n(X)- 


-no*x«n), 2€ 
(x-1)* (x 1) 


~<. The domain of n =R- { 


n(X)= 


(X-4) (X+ 1) ) 
(X-1) (X41 +3) 


~“. The domain of n=R-{0 51 > 
e 


n(X)= 


2 2 
w (x-1) ttl 
—1) (x? +X+) x-1 


^, The domain of n=R- {1} »n(X)=1 


x(x-2) 
(x-2) (X? +2) 
+. The domain of n = R - {2} 
x am (= X2 
x?42 
^, The domain of n^! =R- {2 »0} 


First: n (X) = 


sn(X)= 


1 X?-3X+2=0 


2 
Second : +2 =3 
x 


^ (X-2)(X-1)=0 
z^ X=2 (refused) or X=1 


on(X)=2 
x49 


7. The domain of n= 


on (x)= on 
ən (- 2) is undefined becálüse — 2 the domain of n 


(x-5)(x4 0 
X(X-5) 


Page[5] 


A-N _ 
(x-2) (x! « 2x 4) 
+ The domain of n= IR- (2 »- 7) 


MUN. a ee 
imr ia 


x %=2 


a) = X47 


on(X)=—*<—7 — 
XP4 2X44 
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5X 


If X #0 » then 5 
xe + 


(a) -5 


In (x)= 452 » then the domain of n^! is - z 


WR ©) R- {2} (R-{0 


2 
If the function f where f (X) = x has a multiplicatived 
»then their common domain is 
(a)IR- [0] (b) R- [0 .3] di mel. 


Ifn(xX)= xt 1? then the domain of n^! = O 


@R- {0} ©) R- {1} h @R-{-1} 
Ifn (X) = E i is an algebraic fraction e in ll which the fraction has 
multiplicative inverse is 

(a) R- {2} (à {-1 52} 

= > then the donfa 
(b) R- (1 (à) R- (152) 
CES Tw, 
IfnQ= 7 > then n 


(d) undefined. 


h (c)R-{7} (d)R-{-3 »7} 
The —- m has a multiplicative inverse if its domain 


- {8} (c) R- (3] (d R- [153] 


If the fraction dS multiplicative inverse of iji s then a = eres 


(3) - 5 Ky (b) -3 (c) 3 (d) 5 


If n QQ ==, then the domain of n^! = 


ory () R- [- 1) ()R-[154) @R-{-4>51} 
The degree of the polynomial function f where f (X) = X3 -2x-3is 
(a) fourth. (b) third. (c) first. (d) zero. 
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The domain of the function n^! : 
@R (b)R-{-4} (c)R- {4} (@)R- (4 »- 4] 


The function f where f (X) = = has a multiplicative inverse if its domain is 


(a)R (5) R- {5} ()R- {2} (d) Be {2 55] 


If n (X) = X52 5 then the domain of n is j 
(a) {2 »-5} mu 25,5] ()R-(-255], Q,.. 


Tf the algebraic fraction x 2 havea multiplicative inverse which is L3 the: 


The multiplicative inverse of the algebraic fraction 


X+5 
(a)3 (b)-5 (c) -3 as Y 


-3 x?+1 
(a I—— 
(9x11 (>) E 


If n (Q) = —X— > then the domain of n^ 1i 
xh 
(a) Ø (b R-{-3 »3} 


()Rgf-2:2)  (9R-[-2:253) 


(a) [35-3] 


The set Kx ze coe fu Cy... feos 
(a) in a (c) in (d) {7 52} 


Iff 09 -7*3 > rers — 


1 1 
Oy Mr © Fa 


The dom: f the multiplicative inverse of the fraction x 


(b R-(3.-1)] (© R-{-3,-1}@R 
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The common domain of the two fractions : —2— , —? — is -..- 
X-3 2X-6 


(aR (b) R- {0 53} (c)R- {3} (d) R- {3 5-3} 


The set of zeroes of the function f where f (X) = X +4inRis 
(a) {2} (b) {2 »-2} OR 


The set of zeroes of the function f : f (X) =X +3 is 
()R () R- (3) © {-3} 


KPa . 


The set of zeroes of f where : f (X) 2 —; 


(a) {0 51} ©) {1} 


The domain of the fraction n : n (X) = 


(a) R- {-2} (o) R- {1} 


x= 
3(X«1^ 


The domain of the function f where f (X) = 


-3] » then m 2 


(d) zero 


The set of zero is of Fy 


(a) {0 > 1} @) {0 » 


The simple ff 
(a)4 x? (d)2 


The simplest of f Ce 


(a)3 1 (d) zero. 


If the solutio the equation X?-ax44z0is[-2] s then ass 


(a)-2 Sy (b) -4 (d)4 
Ifn Os then n (X) = 
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m 
Cr 


(a) [zero] (b) (3) (c) {-2} (d) (3 »-2) 


The set of zeroes of the function f where f (X) = 


‘The set of zeroes of the function f : f (X) = Xx. aspera 
x?-4 


(a) {-2 1} (b)R-{2>-2} (©) {-1} 


X+2. 
5x 


(a) R- {5} (b) R- {- 5} ()R 


The domain of the function f where f (X) = 


The domain of the function f where f (X) = —5—— 


(a)R-{-1} (R-[1;-1)  (9R-(1j 


In equation : a X? - b X c- 0 ifb? -4ac»0 »the 
(21 (b)2 


If f (X) 22X «then f (D - f C 1)= 
(a) zero (b) 4 
The set of zeroes of the function f (X) 


(a) {7} (b) {2 57} 


) {3 ,-3} (d) {3 5-3 52} 


The domain of the fun iy xe 
(a) R B ey (c)R-{7} (d) R- {257} 
T- IE 


If the domain of ai n: is R » then a --------+------ 
24a 


(a) = o s 


The soluti f the ion : Q 4X+4=0inRis 
(a) {-2} © {4 +1} 


The set of Be ere f (X) 29 is 


(a) {9} A ue (d)R-{9} 


The nine dn f where f (X)=X(X-1)is 


wey (b) {0 »—1} (c) {0:1} (d) {0} 
The set of zeroes of f where f (X) =X? - 2 is 
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[C]: Essay Problems: - 


Find n (X) in the simplest form showing the domain of n where : 


AP ax. x-5 X?+2X  X?+3X+9 
4)n = — @a(X) =— 
toa poe 21 x26 x45 Vy X42 
018 Nag 


KEER DM 


dice find n (X) in its simplest form ay g EN 
-9 


Ifn Q9 - — 


Q... A stion (4) (b) 


Find n (X) in the simplest form showing the on hyhere iyere QA 
X^—-2xX-15. 23x-10 nu 
n =x T 
9 x-9 x?-6X+9 


ee 


Find n (X) in the simplest form showing the ee in tC ere: 


x? tX+l y Eaa 
< 


A X+7 
Ifo9- ek = 


Find : f (X) in its simplest form sl 


n(X)= 


o. Exam (19) Question ( 3 ) ( b 


2018 Exam (13) Question (5 ) (b 
its simplest form showing the domain of n^ l 


2018 Exam (17) Question (4 ) (b 


N the domain of n where : 


2017 Exam (9) Question (3) (b) | 
TRIA in its simplest form » showing the domain of f 


2017 Exam ( 16 ) Question (4) (a) 


Find: ()n'! SAM the domain of n` ! (n! (4) (3)n (4) 


2018 Exam ( 20 ) Question (2 ) (b) | 


_ X74 2X41 X-4 
Find n (X) if thesimplest form showing the domain of n : n (X) = t AGE RA 


2018 Exam (16) Question (4 ) (a) 


Ifn( +3 2 X743% 
?45x-14 2X+14 


Find : n (X) in its simplest form » showing the domain of n 
2018 Exam (10) Question (3) (b 
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x- 


Find the set of zeroes of the function f : f (X) = E 


j ? then find f~! (2) 
2018 Exam (14) Question (4 ) (b ) 


Xi-3X42,X'-4x-5 


OSEE 3X-15 O) 


Find n (X) in its simplest form showing the domain of n d: 
20 (12) oF )(b) 


Find n (X) in the simplest form showing the domain of n w) d 
xix X? +X+1 " N 


a(Q=- T 
X^-2X^1 2x-2 ^y 
2018 m Question ( 3 ) (b) 
IfnQ9- AE find n^ ! (X) and identify the d Y be» 


MM (21 ) Question (2) (b) | 
Find n (X) in the simplest form showing 4 in of Qr : 


2 2 
n (X= X-3x-4, X'-x O 
X^-1 X"-3X 
2017 Exam (4 ) Question (2) (b 


3 2 
fn = X -8 ,X +2X+4 O 


KKA DN 
Find n (X) in its simplest form "o the domain of n 
2018 Exam (3 ) Question (2) (a 
X42 


Ifn O7 7776 Find : 


n of n 


2017 Exam (15) Question (4) (b) | 
ing the domain of n : such that : 


X-15 
+6X745X 


3 » then find n (7) » n (3) if possible. 


2018 Exam (7) Question (4 ) (b) | 


Ifn(X)= AX 42%? 4x 
2x!«x-3 
put n (X) in implest form showing the domain of n 


+1 


2017 Exam (7 ) Question (2 ) (b) | 
Ifn Ri 
:a 


Find The domain of n! (Dr! (3) 


2018 Exam (3 ) Question (5) (b) 
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| [A]: Choose The Correct Answer : - ] 


The domain of the function f : f (X) = E 


(a)R ()R- [-4] ()R-[-4:3] J 

If f (3026 KF 43 X (1 —2 X) is a polynomial function » then XN 
(a) first. (b) second. (c) third. 

Ifz(f)2 (3) > f()=2X+a>thena= 


(a) zero. (b) 6 
fn (x) 2 XZL. , then n! (1) is 
X42 


(29-1 (b) zero (c) 3 
If the algebraic fraction X-A havea multiplicative invee whic > 


X+5 
(a) 3 (5-5 
The common domain of the two fractions 


(2) IR 


In equation : a X? 4 b X c 0 
(21 ( 
The set of zeroes o re f ( 


(a) {2} s (51 


The domain ithe funct re f (X)= xy is 
(a) R a ( } (c) R- {5} 


The set of zeroes d f(M=(K- 1 (X +2) is 
(a) (15-2) ) {-1 52} (c) {-1 »-2} (d) (152) 
iTIfn(X)= then the domain of ^ ! = -.. 


(a)R RS (b) R- {1} ()R-{2} (a) R-{1 »2} 
thi 


The d 


x-3 
e multiplicative inverse of the fraction a 


@)R-{3>1} (b R-{35-1} (c) R-{-3>»-1}(d) R 
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If n=% = Z » then the domain of n^ 
sie ssl (b) {-2 55} R- {-2 55} (d) R- {2 5-5} 


The set of zeroes of the function f where f (X) = xis... 


(a) {-2} o {-2 1} (©) {1} 


The domain of the function f where f (X) = T Z 


@R-{-1} (R-[1;-1) ©R-{1} 


The set of zeroes of f where f (X) 2 X (X- 1) is 
(a) {1} (b) {0 2 (c) (0 1} 


The domain of the algebraic fraction => equals the o oe of th 
fraction 


(a) s xi © pe 
The set d zeroes of the function f : f (X) = X^ + Mis ......... AE 


@ {1} o {- 1} 


If n (X) = Fis an algebraic fracti 


itin! inverse is 


(a) R- (2) 


ay 
Tar 


The set T zeroes of, the um 
@{-4} x n (09 


The domain oF the functi where f (X) = xy is 
(a) R- {5} m (d) R- {zero} 


The set of zeroes o/ here f (X) =9 is 
(a) {9} (b) {zero} (d)R-{9} 


s of the function f where f (X) = iu 


(5 (71 (c) {2} (d) {7 »2} 
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The set of zeroes of the function f : f (X) = x = 


(a) {3} (b) {- 3} (o 135-3] 


If2x?=5 ,then6 x? - 
(a) 5 (b) 10 


Ifn(X)= zu » then the domain of n^! 
(a) R- {0} (b) R-{1} (c)R-{0 51} 


The domain of the function n^! : n (X) = zi is 


(a) R (b)R-{-4} (c)R- {4} 


Tf the solution set of the equation : x? 4mX+ O = 
(a)5 (b) 6 (c)+6 


2 
The set of zeroes of the function f : f (x) =~ + 
^ xi-4 


(a) {-251} (b)R- {2 5-2} 


(a)R- (b 23} = (Q0R-(0.-35.3) @R 


The de i ction f where f (X) = X? +2 X-3 is 


(c) first. 


(d) zero. 


The set of zeroes of ere f (X)=X749is 
(a) [3 5-3] )9 (o) {3} 


The domain of thé function f where f (20 = ET TR M is 


@R © (D R- [-1] ()R- [1] 


The solution set of the equation : X ?,1-20inRis 


eU) | @&) {1 >= 1} ©) {-1} 
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i -3. 
The set of zeroes of the function f where f (X) = x 2 is =- 


(a) {zero} (b) {3} (©) {-2} (d) {3 »-2} 


If the domain of function n : n (X) = m 


is R »thena 
a 


(a) = (b) > (©) < (d) < 

If the function f is a function from set X to set Y » then the domain of fy 
function is ...,........... 

(a)X (b) Y (0XxY 


x?-x-2;, 6 
x7 44 
(a) {2 ,-2] (b) {-2 5-1} (c) {2 5- 


The set of zeroes of the function f : f (X) = 


Ifn(X)= x » then the domain of n^! is A. 
R (b) R- {2} OR- 
Ifn (X) = x »then the domain of n^ 


(a R- [-4] (b)R-{-1} 


The domain of the fracti: 


() R- [-2] fou ()R-[1,-2) @R-{2} 
Ifn (X529 Ta xs M > 


(a) 81 %b) 3 (d)-3 


The domain unctio 
(aR ( (c) R-{7} (d) R- {257} 


The set of zeroes o re f (X)= x? -25 is 


a) {5 (b [-5 (0155-5) (d) Ø 
(a) {5} ^y 1 } { 


EOIN: bm = 
p el 


Ky (b)-1 : (d) 5 
-a X43 


ey x3" the multiplicative inverse of “a5? then a= 


(b)-3 (c) 3 
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[B]: Essay Problems 


Put q (X) in its simplest form showing the domain of q where : ^ 


ion{4) (a) 
Simplify : 
x*-g X43 N 


= sm ehe dom 
n(X) DUET: X35.2x;4'9howing the omai 


q092X X1, xi-x 
ke-i  x^2X«1 


Question ( 2) (b) 


Find n (X) in the simplest form showing the domai 


2 

x^-x-2 x-5 
TOD: = B 
m x-1 x?-6X4+5 


x^-2X 


If = 
neg x?-5X+6 


Find : n^! (X) in the simplest form sh 


2017 Exam (13) Question ( 4 ) (b ) 


2018 Exam (23) Question ( 3 ) (b ) 


G) Find : n; grand nam of n^! @) If n^! (X 22 » find value of X 
E 1 


Efoo- - 6 X * 5 , then find f (X) in the simplest form and identify the 
= +5X 


domain of f » y^ f ©) » f © 1) if possible. 


2017 Exam ( 11 ) Question (4 ) (b) | 


JA 
) (x? +1) 
(1) Fi V (X) and identify the domain of n^ 


(2) If n° (X) 22 » find the value of X 


IínQ9z 


1 


2018 Exam ( 12 ) Question (5) (a) 
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Find n (X) in the simplest form » showing the domain of n where : 


me 
X^. Gb 


noo 
E 2018 a S 
2 
If n (3) EX 
(X-3) (X^ + 2) 


s then find : ^! (X) in the simplest form » showing the domai pu 
Exam (@ ) Question (5) (b) 


Find n (X) in its simplest form showing the domain of n where : 


est X^-8xX 
n(X)= + 
Oa Ll xi-ax-s Y 


eu (15) Question ( 5)(b) | 
Find n (X) in the simplest form showing the d. j O 


2 
x^-3x-42 3Xx-15 
n - + 
OS ei t -4x5 G Q 
018 Exam ( 11 ) Question (4) (b 
x2-2x 

If n (X) = —— 

(x-2) (x^ +2) O Q 

ne the domain of n^! 


(4) Find n^ 1 (X) in the simplest forma determi: 
(2) If n^! (X) 23 what is the va x P 


NEIX a 
x3-27 9 


Find n (X) in its sii Showing the domain of n 
2017 Exam (14 ) Question (2 ) (b) 


2018 Exam (6) Question (5 


Ifn(X)= 


Find n (X) in the A howing the domain where : 
X2+4X+30. 
xs ; 


n(X)= = then find n (2) » n (— 3) if possible. 
+ 


2018 Model Exam ( 1 ) Question (3) (b) | 


(»Ifn* ! (x) 2 3 what is the value of X ? 
2018 Exam ( 10 ) Question (5) (a) 


Simplify : 
+3 y .2X 


n(X)= Gr OS » Showing the domain of n. 


2018 Model Exam (2 ) Question ( 4 ) (b) 
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Before studying the operations on events » we shall remember some main concepts w] 
we have studied before in probability. 
[1] The random experiment : 


It is an experiment in which we can specify all its possible outcomes be 
» but we cannot determine which outcome will occur certainly. Q 


The sample space (S) : * 
It is the set of all possible outcomes of a random experiment. 


The event : "y 
It is a subset of the sample space. Q 
The probability of occurrence of the event : 
© It is said that an event occurred if the outcome fau. E payment is an element 
of this event. 


* We can calculate the probability of an event (say A) from elation : 


P(A)- The number of e| ts of the.even! 2n (A) 
The number of el of the san spaces  n(S) 


For example: 
In the experiment of rolling a fair di e and obgérving the number appears on the upper 


face » if S is the sample space o xperiment find A is the event of getting an even 

number » then : 

$2 [15233545556] = Of A= (224.6) » n(A)=3 

» then P (A) = M d ie. bability of occurring the event A = 1) 
* Zero < the cum ity 8f any Kd 1 


* Probability c itten gcn or percentage. 
The opposite re sho: Impossible Less Equally likely More Certain 


possibility of occurri ventdueto “Yom likely as unlikely — likely event 
—— a 
the value of its probability: 4 3 
Wa 2 4 

Operations on events 50% 7596 


Since the eyent is subset of the sample space (S) » then we can carry out on events the 
same operatioli$ which we carry out on sets such as intersection » union » complementary » 


the a regarding that the universal set of these events is the sample space. Also we 
can repres@fit these events by Venn diagrams. 
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ag Intersection of two events 


For any two events A and B of a sample space S : 


The event of occurring the two events A aid B together = A f B » then: 
The probability of occurring the two events A aad B together 


=P(ANB)=2 408) 


From the previous example we notice that : 
, C C. B therefore B A) C=C » then we deduce that : 


The probability of occurring the two events B and 


= the probability of occurring the event C 


s = .n(C) 
ie. P(B(1 CO) P(O) - n(S) 


AN C= Ø therefore it is said that the y A 
Mutually exclusive events ny 


© It is said that the two events A and Q mutuallyfexclusive if 
A(1Bz 9 » then P (AN B) = 


i.e. The probability of their, ing AN the probability of the impossible event = 0 


* It is said that some ev s i if every pair 


For any two event: B from a sample space (S) : 


The event of océtimging the events A or the event B or both of them 


(ie. cia a at least occurs) = A U Bs then : 
The probabili 


occurring the events A or the event B or both of them 


( Le. The probability of occurring one of them at least) =P (A U B) = nage 
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In the previous example : C C A therefore A UC=A 


s then we can deduce that : 
A 
The probability of occurring the event A or C=P (AU C) =P (A) = m 


* For any two events from the sample 


space S of a random experiment : 


(PIAUB) - P(A) * P) -P(AQ B) ) 


* If A and B are two mutually exclusive events » then 


P (A N B) = zero »then : 


(P'AUB) - P) « P5) | 


The complementary event 


If A is an event of the sample space sc S) the: 


the complementary event of A whi denoted by A is the event of 
non occurring A where A U N A N^ t 
»then the probability of non nce K the event A = P(A) = zs 


For any event A of the ample Oy S it will be: 


B^ni-o, y Q5 
i.e. The two d» pe] two mutually exclusive events 


i.e. Occurring one of tl revents the occurring of the other then P (A N A) = zero 

AUA=S 

i.e. The union o! ent and the complementary event of it = the set of sample space S » 
then P )=P(A)+P(A)=P(S)=1 Note that : 
Fro we deduce that : 
[ P(A)=1-P(A) »P(À) 2 1- P(A) 
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a The difference between events 


Tf A and B are two events of a sample space S then: 


* The event of occurrence A and non occurrence B 


(I.e. the event of occurrence A only) = A- B 


»then the probability of occurrence the event A and non occurrence 
n(A- B) 

n(S) 
* The event of occurrence B and non occurrence A 


the event B = P (A-B) = 


(i.e. the event of occurrence B only) = B - A 
» then the probability of occurrence the event B and ni 


SP(B-4)-215 2) oe 


If A and B are two events of a sample space Cy randonteMyfiment , 

s 
then (A- BJU(A(1B) 2A ^ Q 
i.e. P(A- B) +P (A N B) 2 P(A) 


i.e. P (B —A) + P (A N B) =P (B) 


(B-A) (ANB) (A-B) 


Also: (B-A)U (AN B) -B O 4 
N 


E oe een space (S) »then: S 
*A-B-A s UV )=P(A) 
*B-A-B 4 kso - 

Bias O evel sample space (S) and A C B » then: 


=O 
*P(A-B)-P 
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1) P(AUB)zZP(A)*P(B)-P(Af1B) 


2) P(A(1B)=P(A)+P(B)-P(AUB) 
3)P(A)= P(AUB)+P(Af)B)-P(B) 
4)P(B)= P(AUB)*P(Af(1B)-P(A) 
5) P(A-B)zP(A)-P(AÍf1B) 
6) P(B-A)=P(B)-P(Af)B) 

If A and B are two mutually events then : 


1) P(ANB)=0 


2) P(AUB)=P(A)+P 
3)P(A)= a: 
4)P(B)= P(AUBEPIA) y 


5) P(A-B)=P 


6) P(B-A) ZP48) N 

Q N 
N 

If Aisc Bthen: , ey 

1) hu 5 apy ) 

Ia P(A) 


irj Py) = 2P(A‘)then:P(A)=— , P(A)- 


Cg) P(A) = 3P(A') then: P(A)= ,P(A')s 


If3)P(A)= 4P(A')then:P(A)- 


2 
3 

3 
4 

E 
5 
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If A and B are two events in the sample space of a random experiment. 


Answer the following : 


P(A)= 4 »PB)=2 »P(ANB)=4 > then find P (AU B) ^w (Po 


e 


CQ If A and B are two events in the sample space of a raño expe 


Answer the following : 


£A If A and B are two events in the sample p. a ròm experiment. 


Answer the following : 


P(A)= i »P(B)= i »then find P «x in uf Pyowing cases : 
@P(ANB)=+4 O / 


(ii) A and B are mutually excl events. (Aswan 17) d , » 


Œ If A and B are two from a sample space of a random experiment 
»P(B)= ib and P H Mare aie: 


(1) A and B are two müfuüally exclusive events. 
2)BCA " (Luxor 17 » North Sinai 14) «+ 5 Ly 
e ( 253 


Q 


If A and O evi m the sample space of a random experiment ; if P (A) = 0.5 
;P(AUB)20.8 )z2X » then calculate the value of X if : 
(DACB 2) P(AC1B) 20.1 (Kafr El-Sheikh 16) « 0.4 0.2» 


CO Use the Py Venn diagram to find : 

CD P (A P(AUB) 

@)P¢ ) »P(AUC) 

(3) P(BIC) : P(BU C) (Assiut 2011) 
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Œ S is the sample space of a random experiment where its outcomes are equal » A and B 
are two events from S 

If the number of outcomes that leads to the occurrence of the event A equals 13 and th, 
number of all possible outcomes of the random experiment is 24 » P (A UB)- i 


=> Wed: 
and P (B) = 12 Find : 
(1) The probability of occurrence of the event A 
(2) The probability of occurrence the event A and B together. (El-Megia El-Gharbia 18) « 


the lef white. A ball is 
is : 


(1) blue. (2) not red. 


A card is randomly drawn from 20 identical card: ee, 


Calculate the probability that the iie, 
(1) Divisible by 3 Divi y5 


(3) Divisible by 3 and divisible by 5 
3 


(4) Divisible by 3 or divisible by © / (Aswan 2011) «3 » $ > 


In the opposite figure : 


If A and B are two event ample space S of 
a random experiment in ‘Ny 
@)P(ANB) $ 

@®P (A-B) ° Cy 


(3) The pr, i "OS nce of the event A (Cairo 17) d , i > 


If X and Y are two in a sample space of a random experiment where : 


P(Y)= 2.209600 ,POCOY) - 4 Find: 
(DP (X) ^y (2P(XU Y) (El-Kalyoubia 16 » El-Dakahlia 14) « 4 » J» 


QO 
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P(A UB)=P(A)+P(B)-P(ANMB) 
12-235 


=s+e-H=2 


2 3 3 6 


+» P(AUB) =P(A)+P(B)-P(ANB) 


idm eee ae 
^$^3*7 RAN 


PANB)=4+}-$ 


[i] P (A U B) =P (A) + P (B)- P (AN B) 
ee i 


-l.l-i- 
2:5 W 22 
[ii] -- A and B are two mutually exclusive events 
^. P(A N B) 2 zero 


^ P(AUB)=P(A)+P(B)= } +} = 


(1) The probability that the drawn ball is blue = 
(2) The probability that the drawn ball is not red 


= the probability that the drawn ball is blue 
EOM E SE 


r—— € 


Ama 3 
(3) The probability 


+: A and B are two mutually exclusive events 


^ P(Af) B) 2zero ~. P (AU B)  P(A) + P (B) 


(@)BCA 7 P(A) =P(AUB)= 


(07 ACB ^. P(B)=P(A 
.2X=08 

(2) © P(A U B) =P (A) + P(B)— 
708-20542X-0.1 
1.2X=08-05+0. 
4X202 


(0P(AnB- + 
(2)P(ANC 
@Pe 


-13 
OLE" Q 
(2) The probability, nce of the two events 


occi 
A and B together = BA N B) 


~ P(AUB) +P(B)-P(AMB) 
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mek 
6 
i e] lity of non occurrence of the event A 


4): P(X) 2 P(X) »P(X)+P(X)=1 
P=} 
11| @ PUY) =P +P(XY)-P(KNY) 
14$ I.9 


21-$-.-— 


5-5 
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[A]: Choose The Correct Answer : - 


The probability of the impossible event equals 


(a) zero. (b) Ø (c) 1 sy 4 


If A and B are two mutually exclusive events» then P (A N B) ei) TU d 


(à 9 (b) zero (c) 1- t^ Q5 


If A and B are two mutually exclusive events of a random pen 
» then P (A U B) = 


(a) P (A) (b) P(B) (c) P(, S )* P(B) 
If A and B are two mutually exclusive events (A- * At 


(a) zero (b) P (A) (c) P (d) P (A U B) 


If ACB sthen P (A N B) = eere 
a) Ø (b) zero. (d) P (B) 
If A and B are two events in a random € r 
P(A N B) = eee 
(a) Ø 


IfACB 5 then P (AU B) 


(a) P (A) Ky (c) P(A 1B) (d) P (A-B) 


I P (A) 2 P (À) > N 
E (ao 


(c) sample space. (d) A 


1 
(a) p e 
If A is a com LT ms AUA=- 
(a) Ø KS (b) 


If A is the cacy of the event A in a sample space of a random experiment 
> then P (A) + P (A) È 
(a)2 1 () 4 (a3 


If Ais an ev Af random experiment » then P (A) = 
(a) 1 (b)-1 (c) 1 - P (A) (d) P (A) -1 


PA 
Tis ec then P (A) = 


@ 3 ()1 ©4 
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Twice the number X subtracted by 3 is 
(a) X-3 (b)2X+3 - (d)3-2X 


IfX+y=5 »then3X+3y= 
(a)5 (53 (d) 15 


The solution set of the two equations: X2—1 » y-1z0iniRx 


Ífc1:Di (10 »-1)} 


If P (A) 20.6 » then P (A) = vss 
(a) 0.4 (b) 0.6 


IfP (A) = 3 then P(A) = 
(a) 1 (b) 


IfACS 5 PA=, en P(A) Sens i 
(i () 3 AS 


If A C S of random experiment and P (A) 2 P (A) > 
1 Ox 
Q3 3 

If P (A) =4 P(A) » then P(A) = 

(a) 0.8 (b) 0.6 


If the probability that a student ded is 95 % » then the probability that he does not 


succeed is 
(a) 20 % A. % (d) zero 


4 »then the probability of his success 


Cy. 92 @ 2 
» then the probability of getting a head is .... 


When a uy. is NS 
1 1 1l 
(a) > aa (Ox (d) 5 


If A » B are tWo ev ciis MUN of a random experiment » P (A) = 0.7 
and P (A- B) 20 — 
(a) 0.6 ) 0.4 (d) 0.2 


‘If A and M^ mutually exclusive events » P (A) = i » P(AUB)= =% 


15 
then G 


2 4 11 
(04 (01$ @ 5 
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If A » B are two mutually exclusive events » P (B) = 0.5 and P (A UB) 2 0.7 
» then P (A) = 
(a) 0.02 (b) 0.2 (c) 0.5 (d) 0.13 


If A and B are two mutually exclusive events of a random experiment 
PEUT dos P(AUB)= 75 LE 

1 
@ + ©) + () i 


If a die is tossed once » then the probability of appearance of on odd nu 


@4 (4 ()1 AY 
f ap] 


In the experiment of rolling a regular die once » the probal pe ofan 


even number on the upper face = --- - 


(3) d () + mi 


If a die is rolled once » then the probability of g 
together — 


(a) d 
If a regular die is tossed once ; the prodi 


2 i X 
(a) = (c) 3 
A card is drawn ran om A cards numbered from 1 to 20 ; then the 


probability that the number n n card multiple of 7 is 


(a) 10 % C O 15 (c) 20 % (d) 25 % 
The point (. “SO in. quadrant. 


(a) fourth (c) second (d) first 


If2x=1 =o 


OE (o4 Oy 


ItG»A-D- ^N +253) s then A+ B = ec ~ 
(a) 2 (b) 3 (c) 10 (d) 5 


€: sthen X+3(y+5)=- 


(a) 22 (b) 21 (d)3 
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The two equations : X=—1 » y—2=0 represent two straight lines intersect at the 


(a) (-152) (b (2 »—1) (c) 0 »-2) (d) C 15-2) 


If the point (5 » b — 7) lies on the X-axis » then b = 
(22 (b) 3 (c) 5 


The solution set of the equation : 2 X + 4 2 0 in N is 
@ {2} o {-2} (©) {0} 
If (5 »>X-4)=(y +3) »thenX+y= Ry 


(a) 25 (b) 12 c d) 
The two equations of first degree in two variables 6 = 


of solutions are represented by two straight "iy e are 
(a) parallel. (b) intersecting. (c) distant. 


coincident. 
The point of intersection of the two straightlimes X + 2= 0 andl y — 3 = 0 is 
(a) (—2 »-3) (b) C253) "SQ (d) 2 »3) 
The degree of the equation : 3 X + 4, Xy =Sis. 

(a) zero. (b) first. (c) se < (d) third. 


113 X=1 then 1 X= -g N 
@ 2 [OE > (VE o$ 


e 


If (78-2 53)=(1 >h then y= f 

(a)-1 ®) zero Qy (c) 1 (d)2 
The two strai lyes 53. e) 2ys9aàte....— 

(a) rma (b) coincide. 

(c) intersect afid noi cular, (d) parallel. 

The solution set agham :X=3 » y=4inRxRis 

(a) {6:9} No {4 »3)} ()R (dO 


If the age ¥ a n. a is X year » then his age after 5 years from now is 


(b)5-X (d) X+5 


Os ei 
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[C]: Essay Problems: - 


IfP(A)202 , P(B)=0.6 » P(Af1B) 203 > then find P (AU B) 


2017 d 


If A and B are two events in a random experiment » P (A) = 0 (B) 3 
»P(AUB)=04 A 


Find (1) P (A N B) (8)P (A-B) 


EM (5)(b) 
If A and B are two events from the sample of a rando ln 


P(A)=0.6 » P(B)203 » P(A(1B)20.5 Q 


Find : (1) P (A U B) (e) P (B 
Exam (9 ) Question ( 5) (b) 
If A and B are two events in a sample spaci iment » and if 


P(A)=0.8 » P(B)- aoe 


Find : (4) The probability of non occupe of ego 
(2) The probability of occurgefi one of the two events at least. 
2018 Exam (4 ) Question (2) (b) 
If A and B are two events of th: le sp f a random experiment and 


P(A)=2 P(B- Vs =4 


Find : (1) P (A) AY hve (3)P(B-A) 
2017 Exam (17) Question (4) (a) | 
A box contains 30 i Nia from 1 to 30 and a card was drawn randomly. 


Calculate the ei "tv TE number on the drawn card is : 
(4) Divisible © (2) A prime number. 


av 2017 Exam (4) Question (5) (a) | 
Use the le i” © hae m and find : S 
ue Q / 
(8) P (AU B) 
(3) P (A-B, ^y 
If A and wo events of a random experiment and 


PAS » P(B)=06 » P(A(1B) 202 


Find : (1) P (A U B) (2) P(A- B) 
2018 Model Exam (2 ) Question ( 3) (b 


2018 Exam (22) Question (4 ) (b) | 
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If A and B are two events from the sample space of a random experiment » 
ifP(A)=0.5 » P(AUB)=0.8 and P (B) =2 X » then calculate the value of X if : 


@ACB @P(ANMB)=0.1 Q) 
2017 Exam ( 11 ) Questi 3)db) | 


If A ; B are two events in a random experiment where : 
An B) 


P(A)=07 » P(B)=06 » P(AMB)=03 o 
® 
Shire uestion (2) (b) 


Calculate the value of : (4) P (A) (8) P (A- B) 

If A and B are two events in a sample space of a randofgfperimáp,, 
»andP(A)- d. » P(B) - Z and P(AMB)= en 

(D P (AU B) 


If X » Y are two events of a sample space of a 
PYF » POO-POD » POR) 


@ P(X) (8) P(XU Y) Ay 
2017 Exam (4 ) Question (3) (b 


A bag contains 10 identical card 1 to 10 » one card of them is drawn 
randomly » calculate the prob: mber on the drawn card is : 


(D A prime number. 
2018 Exam (14) Question (5 ) (b 


A classroom consists ony’ udenjg »30 of them succeeded in math. 24 in science and 


20 in both math. a ce. Iff&studént is chosen randomly. 


Find the probability that tbis student is : 
* 
() fail in mat (2) succeeded in math. or science 


Q5 2018 Exam (8 ) Question (4) (a) | 
If A and o d.e) a random experiment » and if 


P(A)=04 5 P > P(AMB)=03 
Find : o 


(1) The probability ^f non occurence of the events A 
(2) The probability of occurence of at least one of them. 


2017 Exam (15) Question ( 5 
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| [A]: Choose The Correct Answer : - | 


P(A() B) = ereere 
(a) Ø (b) zero. (c) P(A) 
If A and B are two mutually exclusive events of a random e 
rifP(A)= d » P(AUB)= f sthenP(B) - - 
£ 1 
@ 4 ( 4 


If ——=3, EE ONERE 
P(A) 3 » then P (A) 


@? 01 9 
If the age of a man now is X year » then his age after 5 Ny now is 


(a) X-5 (D5-x (d) X+5 
If a die is tossed once » then the d. of a number greater 
than 4 is 


@ +4 
If2X=1 then 4 X=- 
(a) 2 (» I 


If (7572 ,3) 2 (1 b 4 
(a)-1 (b)Zero (d) 2 


E 
The two MCA =- Q 2 = 0 represent two straight lines intersect at the 


m Qrp .-» (e) 1 5-2) (d) 15-2 


If ACC B »then P A siisii 


(a) Ø N Zero. (c) P (A) (d) P (B) 
‘If A and B arejtwo mütually exclusive events » P (A) = i > P(AUB)= E 


then P (B) 


(a2 o$ 


If A is an event of random experiment » then P (A) = 


(a) 1 (b-1 (c) 1 - P (A) 


rep. [3] - Second Term 
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If P (A) =4 P(A) » then P(A) = 
(a) 0.8 (b) 0.6 (c) 0.4 (d)0.2 


If a regular die is tossed once » the probability of appearance of a number less than 3 


@4+ 


J then x= €——— 


(b)2 


If (5 »X-4)=(y »3) »thenX+y= 


(a) 25 (b) 12 (c) 8 ES 


The solution set of the two equations: X=—1 >» y gl 0 in Rx Miss.............. 
(a) {C11} (10 »-1)} (o {pb 6] "Qe >i} 
If A and B are two mutually exclusive events 7 LES 

(a) zero (b) P (A) 


s then P (A) + P(A) = eres 
(a) 2 


(a) 0.6 0. (d) 0.2 


If a die is M eZ sth eri of getting an odd number and even number 


together — 
(a) d ce (0i (d)1 


The degree of theequation : 3 X+4y+Xy=Sis 


(a) zero. ) first. (c) second. (d) third. 
The py the impossible event equals 


(a) ze (b 2 (c) 1 (d)S 
If (5 = sites b 


(a) 2 (b) 3 (c) 10 (d) 5 
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The two straight lines: 3X=7 » 2y=9 are .............- 
(a) perpendicular. (b) coincide. 
(c) intersect and non perpendicular. (d) parallel. 


If A and B are two mutually exclusive events of a random experiment 
» then P(AU B) = ae 
(a) P(A) (b) P(B) (c) P(ANMB) 


If A is a complement event of A » then AU A = ee 
(a) Ø (b A (c) sample space. 


IfACS > P(A)=} y then P (A) = 
(04 o$ (01 
When a regular coin is tossed once ; then the pi 


(2) 4 (DE: 


In the experiment of rolling a regular die 
even number on the upper face = -- 


OE 
> then b 


(c) 5 


(d)3-2X 


The two equations of first de; in two variables which have an infinite number 
of solutions are, presen straight lines those are 

(a) parallel. a inte: š (c) distant. (d) coincident. 

If A and B o mathe pxclsive events; then P (A N B) equals 


o> o 


(d) 0 


@t 


(a) fourth (b) third (c) second (d) first 
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If the probability of failure of a student is 0.4 » then the probability of his success 


(a) zero Q1 (o2 E 


If a die is tossed once » then the probability of appearance of on odd number is 
x i 
(a) 3 (b) 2 


1f3X=1 then 1 X= 
3 1 
(a) $ (b) is 


IfX+3y=7 sthenX+3(y+5)= 
(a) 22 (b) 21 


The solution set of the two equations: X=3 » y 


(a) {G »4)} (452) oky 


If ACB 5 then P (A U B) = 


(a) P(A) (b) P(B) 
If P (A) 20.6 » then P (A) = 
(a) 0.4 


a) 20 96 t 
If A » B are two mou 
s then P (A) = 4 S 

2 


(a) 0.02 (c) 0.5 (d) 0.13 


A card is drawn Cu fro! entical cards numbered from 1 to 20 ; then the 


probability umbele drawn card multiple of 7 is 
(a) 10 % ws (c) 20 % 


The solution set of bs n:2X+4=O0inNis 
(a) {2} -2j 


IfX+y=5, "T em 


(a)5 (b)3 


The S XY ersection of the two straight lines X + 2 2 0 and y -3 = 0 is 


(a) - ) (b) C253) (c) 2.»-3) (d) 2 »3) 


Page [ 19] - Prep. [3] - Second Term - Algebra - Unit [ 3 ] - Total - Mr. mamoud Esmaiel 


| Page [ 20 ] - Math - Mr. Mahmoud Esmaiel - Mobile : 01006487539 - 01110882717 


[B]: Essay Problems 


If A and B are two events in a random experiment : 
P(A)=0.5 » P(B)=0.6 and P(AUB)=09 
Find : (2) P (Af B) (2)P (A-B) 


If A and B are two events in a sample space of a random ex 
;P(A)207 » P(B)=0.6 » (AMB)=04 


event B 


Exam (6 ) Question (3) (a) | 


riment if 
P(A)=4 ’ P@)=+ " P(AUB)- $ ^y 


Find : P (A N B) and P (B- A) 
2017 Exam (13) Question (5) (b) 


If A and B are two events of the s space of a random experiment 
2 =2 zu 

P(A)=3 > P@)=2 » PADB)= j/ 

Find : (4) P (A U B) 
(2) The probabili n oogfitignce any of the two events. 


(3) The proba gyr occurence of event A only. 
2018 Exam (5 ) Question (5) (b) 


A bag contains 15 umbefedhfrom 1 to 15 » if a ball is drawn randomly 
> if the event A is getting nj" M and the event B is getting a prime number 
) 


Find : (1) P. af, e (3)P (A - B) 
2018 Exam (23) Question (5 ) (a) | 


In the o fi; 


If A and B are tw ts in a sample space S 
of a random experiment » then find : 

OPAN (2) P (A-B) 
(3) The phy ity of non-occurrence of the event A 


2018 Model Exam ( 1 ) Question ( 5) (b) | 


If A aha Bare two events from a sample space of a random experiment and 
P(A)=04 » P(B)205 > P(AUB)-07 
Find : (4) P (A N B) (2) (B-A) 
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2018 Exam (11) Question (5) (a) 


If A and B are two events in a sample space for a random experiment 
»P(A)=0.6 » P(B)=05 and P (Af B) 2 03 » then find : 
QD P (AU B) (8) P(A- B) (3) P (B) 


2017 Exam (1 me 


If A and B are two events of the sample space (S) of a random ri lc 
P(A)=0.7 » P(Af1B)203 Find : P (A-B) 


"arc 
If A and 3 are two events from a sample space of a "e" WS 

P(A)= 4 , P-4 

Find P à UB) if: g oe 
@)P(ANB)=+ o co 


(2) A and B are mutually exclusive events. 
018 Exam (21) Question (4) (a) | 


If A » B are two events from a sample space of Tandom eXpériment » and 
P(B)= 45 > P(AUB)= d >then (és Y 


(4) A and B are two mutually exclug@yevents. @BCA 
2018 Exam (12) Question (4 
A bag contains 21 symmetrical 98w 96 red and the rest is black » one 


ball was drawn randomly » e probability that it was : 
(1) White. blac AN (3) Red or black. 


2017 Exam ( 18 ) Question ( 5 
If S is the on aS. Sp: Md riment where its outcomes are equal » A ud 
B are two events in sift MN of outcomes that leads to the occurrence of 
the event A = 13 angi en rof = | San outcomes of the random experiment 
is 24 ,P ES U 


Find : 


(1) The pr AY. o. of the event A 


(2) The probabilit currence of the events A and B together. 


2018 Exam (16) Question (5) (b) 
Use the oppose plan diagram to calculate the probability of : $ 
(0 Non RM of the event A 


(2) Th Si ence of the event B only. 
(8) Occtirr€nce of A or B es 


2018 Exam (10) Question (4) (b) 
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Prep [3] - Second Term - Geometry - Unit [ 4] - The Circle 


Lesson [ 1 ] : Basic Definitions And Concepts 


It is the set of points of the plane which are at a constant distance ifa ined gy 


in the same plane. @ N 
E 


* The fixed point is called "the centre of the circle". ^y 
* The constant distance is called "the radius length of the dt" . 
* The circle is usually denoted by its centre, so we say 
the circle M to mean the circle whose centre is the Q 


^ Partition of the plane by the circle ky 

* The drawn circle divides the plane into three sets of ES) Ke 
as shown in the opposite figure : "Ky 
. The set of points on the circle za A Q D ose e 


The set of points inside the circl e points D E sF >... 
The set of points outside the ciis : the pops ZsK>G>.. Ge 


The radius of the circle 


It is a line segment with on i centre of the circle and the other endpoint 


-. 


on the circle. 
Monte that : Ex 


[1] Any circle has an in number Of radii and all of them are equal in length. 
If two radii of two cigcles “fy in length » then the two circles are congruent 


and vice vers: LL 
The chord of the circle 


-— ,9 gn 
It is a line segmént wh oe dpoints are any two points on the circle. 


The diameter of the circle 


It is a chord e. sing through the centre of the circle. 


Notice that : 


[1 Any circ yan infinite number of diameters and all of them are equal in length. 
The d: r of the circle is the longest chord of the circle » and its length = 2 r 


The circumference of the circle and its area 


* The circumference of the circle is the length of the closed curve that represents the circle 
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and it equals 2 JU r length unit. 
* The area of the circle = 7t r° square unit. 
(where r is the radius length and Jt is the approximating ratio). 


^ Symmetry in the circle 


* Any straight line passing through the centre of the circle 


Ø 


is an axis of symmetry of it. 
* 


* Since the number of these straight lines are infinite » then ^y 


the circle has an infinite number of axes of symmetry. Ry or 


7 


Important Corollaries 
Corollary 4 o Cy 
le ai midpoint of any 
end 


The straight line passing through the centre o 
chord of it (not passing through the centre) is pei igular this chord. 


In the opposite figure : 
WE2bedoidüeddM — 


MOL AB 


and C is the midpoint of ‘AB > then 


Corollary 2) - 
the AN or the circle and perpendicular to any ] 


The straight line passing thr 


chord of it bisects this Ky 


In the opposite figure; 


If AB is a chord gf the cig Mic LAB » where C € AB > then 
C is the mi AB Q 


‘Corollary 3 
The perpendicular, bi to any chord of a circle passes through the centre of the circle. | 


B 


In the opposi 
If AB is a agot the circle M » C is the midpoint of AB 


and thegh line L -L AB from the point C > 


then M Ethe straight line L 
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j 
J 


From the previous, we deduce that : 


The axis of symmetry of any chord of a circle passes through its centre » so this axis is 


also án axis of symmetry of the circle. 


Lesson [2] : Positions Of A Point and A Straight Line With Respect To A Circle Y 


Ais outside the circle M | Ais on the circle M 
A 


Second : 


The straight li es e LN the circle M = Ø 
outside t| Loa * LN the surface of 
E Sy N the circle M = Ø 
* 


ight li E 


* LN the circle M = {A} 
e LN the surface of 
the circle M = {A} 


e LN the circle M = (X » Y] 
straight line L is * LN the surface of 


secant to the circle M the circle M= XY 
XY is called the chord of 


intersection 
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Two important facts 


ü The tangent to a circle is perpendicular The straight line which is perpendicular 
to the radius drawn from the point to the diameter of a circle at one of i 
of tangency. endpoints is a tangent to the circle, 


g 


i.e. if the straight line L is a tangent to the 
circle M at the point A » 
then MA LL 


The two tangents which are drawn fro two endpoints of a diameter of a circle 
are parallel. 


In the opposite figure : 
AB is a diameter of a circle 


C is a chord ; 
MD L AC »m(ZA)= ka 


Prove that : (4) MD. | Bey 
@A an AX 1 triangle. (Fayoum 2012) 


CA In the opposite figure : ty DX Tc 


Misa circle,» Q5 = 
X is the t of AB 
and XM i ee at Y Bk 


Prove that : Y i Au of CD (Aswan 2015 » Alexandria 2013) 


m(Z 


Prove that : The triangle AXY is equilateral. (Assiut 2014) 
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@ In the opposite figure : 

Two concentric circles with centre M » 
AB is a chord of the greater circle 

and intersects the smaller circle at C , D 
and ME L AB 

Prove that : AC = BD 


In the opposite figure : 

AB is a chord of circle M. » 

AC bisects Z BAM and intersects circle M at C 
If D is the midpoint of AB 

Prove that ; DM.LCM 


In the opposite figure : 

AB is a diameter of the circle M » 
CD is a chord of it »XC L CD 
and YD .L CD 

Prove that : AX = BY 


Li In the opposite figure : O Á/ 


ABisa tangent to the circle , 


MA =8 cm. »m (Z AB and (NL. MB 


Find : The length of SU C 


^ 1-Monofia 2014 » New Valley 2012) « 83 cm. +413 cm.» 


Prove that : The,poifits A (3 1» B (—4 » 6) and C (2 »— 2) are located in circle whose 


centre is K c Q en find the circumference of the circle. 


Q5 (El-Beheira 2011) «10 Tt length units » 


In the opposite fi; 

AB touches the M at B » CD is a diameter of it » 

m (4 BAM * and m (Z MDB) 22 X? 

Find : alué of X in degrees. (Ismailia 2006) «18°» 


S 
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MD LAC 
«<. Dis the midpoint of AC 
> +: Mis the midpoint of AB 
^. MD// BC (Q.E.D. 1) 
^ m(Z ACB) =m (4 ADM) =90° 
"Corresponding angles" 
>In AACB : m (Z B) = 180° — (30° + 90°) = 60° 
>% MC-MB-r 
7". A MBC is an equilateral triangle 
(Q.E.D. 2) 


3 


+ X is the midpoint of AB 
- MX LAB 
7. m (Z AXY) = 90° 
>% AB/ CD » XY is a transversal 
<. m (Z XYD)=m(Z AXY) 
= 90? (alternate angles) 
: MY LCD 
*. Y is the midpoint of CD (QE. 


“+ X is the midpoint of AB (e) 
- MX LAB 
7" m (Z AXY) =90° — 30° = 60° 


~. A AXY is an equilateral tri ( ) 


int of AB 


“^. E isthe midpoi: 
e eU a) 
Qna 


In the great circle : 
ME LAB 

s. AE = EB 

In the small circ] 
«MELC 


Subtracting (2) 
z^ AC=BD 


Construction : 

Draw ME L CD to cut it at E 
Proof : : ME LCD 

:. Eis the midpoint of CD 
»m(Z XCE) 2 m( 

but they are coi 

- XC // MẸ si 


In 3*; m (4 ABM) = 30° 
i SS MA= 16 cm. 
7. AB &f(MBY -(MAY - [256 -64 
23192 
=8 43 cm. (First req.) 
In A ABC which is right-angled at C 
*' m (4 ABC) = 30° 
sAC-laB-l x813 


2 
=413 cm. 


(Second req.) 


In AAMC: y 


- AM=MC£r (Z MAC) =m (4 ACM) 
E nc M Z MAC) 
^m C£ m (4 ACM) and they are 
alt: gles 
^. AB// à 
+: Dis the midpoint of AB ~. MDL AB 


rep. [3]- Second Term - Geometi 


+s MA=YC1-3)' +241 =Y16 +9 2425 
= 5 length units 
MB =Ci+ 4)"+ (2-6) =19 «16-125 
=5 length units 
»MC = C1-2)° +242) =79 «16 2425 
=5 length units 
^ MA- MB 2 MC 
:. The points A » B and C lie on the circleM (Q.E.D.1) 
»its circumference = 10 J length units. — (Q.E.D.2) 
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[A]: Choose The Correct Answer : - 


If AE the circle M of diameter length 6 cm. 

s then MA = 

(a) 3 (b) 4 
(c) 5 (d) 6 


Which of the following points does not belong to the circle 
and its radius is 7 cm.? 


(a) (0 $7) (b) (0 »-7) (c) (7 +0) 


If the point A €the circle M and its diameter length 
(a) 4 (b) 6 (3 


If M is a circle of diameter length 7 cm. » Ajs a point on n A and MA = 4 cm. 
» then the position of A with respect to this is 
(a) inside the circle. adbyouside the circle. 


(c) on the circle. 


(a)5 (53 


The number of symm 


(a) zero (d) an infinite number. 


Number of the axes of. Symme! the semicircle is 
(02 (d) infinite. 


(a) 1 (b) (903 (d) an infinite 


(a) zero. - (b)1 
The circle Y "ee D Dare of symmetry. 


ı The number of the symmetry of the semicircle the number of the 
axes of symmet e isosceles triangle. 


(a)> )« (c)= (d)z 


If the straight lineL N the circle M = Ø ; then Lis of the circle. 


If AB 


(aja A3 (b) outside (c) a tangent (d) an axis of symmetry 


circle M = (A ; B] » then AB f the surface of the circle M = 


(b) AB (c) {A> B} (d) AB 


[3 ]- Second Term - Geometry - Unit [4] 
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The number of tangents can be drawn from a point lies on a circle equals 


(a) one. (b) two. (c) four. (d) infinite number. 


The tangent to a circle whose diameter length is 10 cm. » is at a distance of 
from its centre. 
(a)4 (b)5 (c)6 (d) 10 


A tangent to a circle of diameter length 8 cm. is at a distance of SFO its 
(a) 4 (b) 3 (c) 8 


A tangent to a circle of diameter length 6 cm. is at distance of ... 
(a) 6 (b) 12 (c)3 


If the straight line L is outside a circle of radius length 3 cm 
point M (0 »0) » if Lat distance X from its centre » then esee 


(a) [3 >f (b) ]3 ef (c) [6 » 2 3] e[ 


If the diameter length of a circle is 6 cm. and the' t line istam from its 
centre by 6 cm. » then L is = 


(a) distant from the circle. 


(c) touches the circle. 


b) lying outside the circle. 
^ an axis of symmetry to the circle. 


If the length of a diamet: d the straight line L at a distance of 4 cm. 
from its centre » then Lis)” NN 
(a) a secant to the circle o points. ®(b) lying outside the circle. 


(c) a tangent to the.circlé. (d) an axis of symmetry to the circle. 
A circle of di; a... and e grigh line "L" is at distance of 3 cm. from its centre 


»thanL -~ Q5 
(a) touches the'circle, (b) is a secant to the circle. 
(c) lies outside the ci (d) is axis to the circle. 


A circle » its radi 2 X+ 6) cm. and the straight line L is at distance (X + 2) cm. 
from its centr, 


(b) a tangent to the circle. 


(d) passing through the centre. 
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A circle with diameter length (2 X + 5) cm. » the straight line L is distant from its 
centre by (X + 2) cm. where X > 0 : then the straight line is 


(a) a secant to the circle at two points. (b) lying outside the circle. 


(c) a tangent to the circle. (d) an axis of symmetry to the circle. 


If the length of perpendicular drawn from the centre of circle M on the straight line L 
equals 6 cm. and its radius length is 6 cm. » then L the circle Sy 


(a) intersects (b) touches @ 
(c) lies outside (d) passes through the% of 


M is a circle with radius length r » MA 1 straight line L where. L= 
If MA>r > then Lis 


(a) a tangent to the circle. (b) a diameter it cle. (o 

(c) outside the circle. (d) a secant t ircle. C 

The two tangents which are drawn from the two end à dia ircle are 
(a) parallel. (b) equal in length. (c) congrifent. tersecting. 


If the point A belongs to the circle M CY cm. s acf e iem 
(a)3 cm. (b) 4 cm. 


The chord which passes through the ce! f the circle is called to the circle. 
(a) tangent (b) secant (c) di: T (d) radius 

If MA and MB are two perpen radii in a circle M and the area of triangle 
AMB = 8 cm? then the le ol adiuséipis Circle = see 

(a) 8 cm. (b) 1 (c) 4 cm. (d) 2 cm. 

The chord which pa ugh fè cente of the circle is called 


(a) tangent. (b)Giame (c) radius. (d) side. 
In the opposite d ey 

IfABisat Mes Qe 

» then > ci 

(2 O (b)3 


(c)4 (d) 5 
In the opposite AS. 
CD =3cm. Soh AB 

>D is the Papini of MA 

then of the circle M = - 

(a)3 (b) 6 
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In the opposite figure : 
ABisa tangent to the circle M 
>» MB =6 cm. »AB=8cm. 

s then AM = -eee cm. 
(a)5 (b) 10 


In the opposite figure : 

ABisa tangent to the circle M 

»if MB 25cm. »AC=8 cm. » then AB = 
(a) 5 (b) 10 (c) 12 


In the opposite figure : 

ABisa tangent »AM=5 cm. 
»m (Z B) = 30° 

»then the length of BC equals -- 
(a) 5 (7 
‘In the opposite figure : 
ACisa tangent to circle M at C 
if MC = 5 cm. »AB=8 cm. 

s then AC = 


(a) 5 


i 


A 
Prove t 


E roi is an equilateral triangle. (Fayoum 2012) 
EH In the opp: 


Misa a ok 13 cm. > 
ABisa length 24 cm. » 


e int of AB NOD" 


ircle M = {D} 
Find : The area of the triangle ADB (El-Dakahlia 2013) « 96 cm? » 


In the opposite m3 P 
ABisa scala in a cir C is a chord > ff SEN 
Mim EO m 
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@ In the opposite figure : 


Two concentric circles with centre M > 
AB is a chord of the greater circle 

and intersects the smaller circle at C , D 
and ME L AB 

Prove that : AC = BD 


In the opposite figure : 

AB is a diameter of the circle M » 
CD is a chord of it , XC L CD 
and YD L CD 

Prove that : AX - BY 


(Sharkia 2009) 


In the opposite figure : N 
AB is a chord of the rd e and.touches 
the small circle at aw 8 qux 

radius length of the gre AV cm. 
ngth Q5 all 


circle. 


nt to circleM : 


A 
D B 
E 


(Ismailia 2011) 


(Souhag 2009) «3 cm» 


Find : The r; 
In the trendy 


M afd N are two Qy circles » 


AB is a commo; ent to them » 


C is the ior" A 
the circle M N MC 


={ 
Prov 


, 
x} 
N 


B RU A 
T a EN BSS 


»the circle NC) NC» [Y] 


(2) A CMN is an isosceles triangle. 


(Kalyoubia 2004) 


P: 
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In the opposite figure : 

AB is a chord of the circle M » 
m (Z D) 2 25? 

and m (Z MAC) = 40° 

Prove that : 

C is the midpoint of AB 


In the opposite figure : 

M is acircle » AB // CD » 

X is the midpoint of AB 

and XM is drawn to cut CD at Y 


Prove that : Y is the midpoint of CD 015 » Alexandria 2013) 


CQ If CD'is a diameter of circle M where M Gy ? (3 


Find : The equation of the tangent to M at C 


akahlia 2011) « y =% X42» 


Prove that : The points A (3 »— 1) »B¢ )an »€ 2) are located in circle whose 
centre is the point M (— 1 » 2) » then gape circumi ce of the circle. 
(El-Beheira 2011) «10 JU length units » 
£ In the opposite figure : 
AB isa tangent to the cir: 
MA=8cm.»m(Z AB AC [MB <I 
: EC AN 
Find : The length 3 A 
(El-Monofia 2014 » New Valley 2012) « 83 cm. »4^[3 cm. » 


In the oppo T 
DC touc Ava »AB//MD > 


m (Z BAC) = 80° Gy MPO = 20° 


(Beni Suef 2005) «30?» 


jiani@ter in a circle of area 36 x cm? 5 BC is drawn a tangent to the circle at B » if 
= 60° , then calculate the area of A ABC (El-Dakahlia 2014) «243 cm2.» 
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[A]: Choose The Correct Answer : - 


If the straight line L f the circle M = Ø ; then Lis --- of the circle. 


(a) a secant (b) outside (c) a tangent (d) an axis oj 


A circle of diameter 8 cm. and the straight line "L" is at distance of 3 c 
* 


a ^y 


(a) touches the circle. (b) is a secant to the 


(c) lies outside the circle. (d) is axis to the 
In the opposite figure : 


If AB isa tangent segment to the circle M 
s then DB = eee 

(a)2 

(c) 4 


' The number of the axes of symmetry y ici Read... 


axes of symmetry of the isosceles tria 


If the length of a diameter of a circ 
from its centre » then L is --- ^L 


(a) a secant to the circle at two ^ i Loe outside the circle. 


(c) a tangent to the circle, - an axis of symmetry to the circle. 
The chord which pa ugh tfe cenife of the circle is called ............... 


(a) tangent. (b) @iamet (c) radius. (d) side. 
= 
The circle has ---.- + nui eu of symmetry. 


ml f 
(a) 1 (b) 2 ® (c)3 (d) an infinite 
gtl 


If the len, a diam a circle is 7 cm. » and the straight line L at a distance of 
3.5 cm. from its cere hen LS asnasa 


(a) a secant to eA at two points. (b) lying outside the circle. 
the 


(c) a tangent rcle. (d) an axis of symmetry to the circle. 


If MA and MB afe two perpendicular radii in a circle M and the area of triangle 
AMB = e, the length of radius of this circle = «.------.--.--- 

(a) 8 gS (b) 16 cm. (c) 4 cm. 

Number of the axes of symmetry of the semicircle is --------------- 

(a) zero. (b) 1 (c)2 (d) infinite. 
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If the diameter length of a circle is 6 cm. and the straight line L is distant from its 
centre by 6 cm. » then Lis 


(a) distant from the circle. (b) intersects the circle. 
(c) touches the circle. (d) passes through the centre of the circle. 


The chord which passes through the centre of the circle is called ------ 


(a) tangent (b) secant (c) diameter 


The number of symmetric axes of any circle is 

(a) zero (b) 1 (c)2 

If the straight line L is outside a circle of radius length 3 cm. 
point M (0 » 0) » if L at distance X from its centre » then 


@ [3 > f (b) ]3 »-f © [6 >e 
If the point A belongs to the circle M of diameter 


(a) 3 cm. (b) 4 cm. (c) 5 cm. 
If M is a circle of a diameter length equals e ç 
where A lies on the circle » then X = -gy ™™- 


(a)5 (b) 3 


endpoints of a diameter of a circle are 
(ccongruent. (d) intersecting. 
‘In the opposite figur 
AC isa tangent to 
if MC =5 cm. » AB Oy 
s then AC = --- 


ov ge = 
If M is a circli M ^n "ms gth 7 cm. » A is a point on its plane and MA = 4 cm. 


»then the position of 


respect to this circle is - 
(a) inside the circle. (b) outside the circle. 
(c) on the circle. (d) coincide on the centre M 
IfA€ thi M of diameter length 6 cm. 
»then Qu 
(a) 3 (4 
(c) 5 (d) 6 
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A tangent to a circle of diameter length 8 cm. is at a distance of - cm. from its centre. 


(a) 4 (b) 3 (c) 8 (d) 6 


M is a circle with radius length r » MA L straight line L where MA N L= {A} 
If MA» r > then Lis 


(a) a tangent to the circle. (b) a diameter in the circle. 


(c) outside the circle. (d) a secant to the circle. 


In the opposite figure : 

ABisa tangent . AM = 5 cm. 

»m (Z B) - 30 

»then the length of BC equals 

(a) 5 (b 7 

If the point A Ethe circle M and its diameter length equals 


(a) 4 (b) 6 (03 e > 
The tangent to a circle whose diameter length is 10 cm is at a 


from its centre. 
(a)4 (b)5 


If the length of perpendicular drawn centre of circle M on the straight line L 
equals 6 cm. and its radius length is Q »then Lf the circle. 
(a) intersects (b) touches 


(c) lies outside asses through the centre of 


In the opposite muy 
ABisa tangent to the éircle 
»if MB = 5 cm.» AC 8 cm? > 


(a) 5 10 (c) 12 
Which of vine py oes not belong to the circle that its centre is the origin 


and its radius Ts 7 "A 
(a) (0 » 7) 3-7) (c) 7 +0) (d) C 97) 


The number of tangefits can be drawn from a point lies on a circle equals 
(a) one. (b) two. (c) four. (d) infinite number. 


A circle ig, jm length (2 X + 5) cm. » the straight line L is distant from its 
) cm. where X » 0 » then the straight line is ... 


centre es 
(a) a sec: o the circle at two points. (b) lying outside the circle. 
(c) a tangent to the circle. (d) an axis of symmetry to the circle. 
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In the opposite figure : 

ABisa tangent to the circle M 

>» MB =6 cm. »AB=8cm. 

s then AM = -eee cm. 

(35 (b) 10 (c) 12 (d) 13 


If AB N the circle M = {A » B] » then AB N the surface of the circle E 4 


(a) AB (b) AB (c) {A >B} (d) 
A circle » its radius length (2 X + 6) cm. and the straight line L i$ atdistance Oo cm. 


from its centre where X » 0 » then Lis 

(a) outside the circle. (b) a tangent to t| ay. Wb 
(c) a secant to the circle. (d) passing M 

In the opposite figure : O 
CD 23cm. ¿MC L AB Q? O 

>D is the midpoint of MA 

then the area of the circle M = 

(a)3 (b) 6 


M (inscribed triangle) xu BC 
Prove that : A A 
(à) ED // AB 


(2) The perimetéf of A MAA perimeter of A ABC 
Om T fige 
AB is a chord of ci 


AC bisects Z BA. tersects circle M at C 
If D is the midp AB 

— C 
Prove that ; (Souhag 2014) 


(Kafr El-Sheikh 2016 » El-Beheira 2013) 
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In the opposite figure : 
BC is a tangent at B » m (Z C) 2 45? » 
D is the midpoint of AH 


Prove that : DA= DM 


a 2011) 


£2 In the opposite figure : Q c 
AB and BC are two chords in circle M » 

which has radius length of 5 cm.» 

MD -L AB intersects AB at D and inersects the cir, 

X is the midpoint of BC , AB = 8 cm. m (4 

Find : (1) m (4 DMX) (2) The e. 


[/ 


£ In the opposite figure : 
'AB and AC are two chords in circle xy 


that includes an angle of measure / 

D and E are the two midpoints, and AC 

respectively » DM and EM. 

the circle at X and Y res; 

Prove that : The trian| i E (Aswan 2016 » Beni Suef 2015) 


In the opposite figure" 
$ 
M is a circle C a SD e circle at X 
„MYN aiena ET 


XY - 12cm.5 YZ , X 12cm. x 


A 


Find : The radius length of the circle. (El-Menia 2013) « 5 cm. » 
In the el E ^ 
AB and AC are fwo chords of the circle M > [^ 
m(Z Wis , AAA 
D Mar the midpoints d» 

ps B 


of AB and AC respectively. 
Prove that : A DFM is an isosceles triangle. (New Valley 2005) 
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In the opposite figure : 
KB touches the circle M at B » CD is a diameter of it » 


m (Z BAM) = X? and m (Z MDB) 2 2 X° <r 


Find : The value of X in degrees. (Ismailia 2 


In the opposite figure : 

AB is a diameter of circle M » 

AC isa tangent to it at A and m (Z AMD) = 80° 

Find : 

(a) m(Z CAD) (2) m (Z ABD) S 


(3) m (Z ADB) G 


Tn the opposite figure : 


AC =AB > X is the midpoint of AB ; yY 
Y is the midpoint of AC » y Q 
m (Z MXY) = 30° 


Prove that : The triangle AXY i, ateral. Á/ 


In the opposite figure : N 
AX and AY are two cho the circle M^; 
D is the midpoint of Ry 

E is the midpoint o , N 


DMNAY={C ami EM (CEG {8} If AB =AC 


Mis a circle with r: length 5 cm. » 


ite fi 


XY - 12cm. KR circle M={z} 
and ZY =8 cm: 
Prove S KY is a tangent to the circle M at X 


(South Sinai 2016 » El-Beheira 2014 » Qena 2015) 
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In the opposite figure : 

AB is a diameter of the circle M » 

DEBA If DC isa tangent to the circle at C 
and m (Z B) = 25? 

Find : m (Z D) 


In the opposite figure : 


‘AB is a diameter in the circle M ; 


ACisa tangent to the circle at A> 


m (Z DMB) = 100° 
Find by proof : 
C1) m (Z ACB) 


In the opposite figure : 
A circle of circumference 44 cm. » is a diameter » 
BC is a tangent at B »and m (7. P 


PN 


Find : The length of BC ; 


(El-Monofia 2015) « ae cm.» 
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Let M and N be two circles » their radii lengths are r, and r, respectively »r; >T, 


Then the two Note that ) 
circles are : 0» 

+ The circle M () the circle @ ^? 
urface of ciróle N = Ø 


* The surface of circle M 


Touching externally CIBUS NI 0G N 
* The surface fe M e of circle N = {4} 


Bl. n Q. {A »B} 


Cl 
Intersecting . ace o FS the surface of circle N 


surface yellow part. 


The circlefM f the circle N= {A} 


* The surface of circle M f) the surface of circle N 


A the surface of circle N 


e circle M f the circle N = Ø 


* The surface of circle M f the surface of circle N 
= the surface of circle N 


e The circle M f the circle N = Ø 


* The surface of circle M f the surface of circle N 
= the surface of circle N 


n-r, rtr, -— 
- —j[—— —1j— The length of MN 
inier - Onegnside Touching Intersecting Touching 


e other internally externally 
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| From the previous summary , we notice that : | 


, If M and N are two distant circles » then : MN €] nre E 
If M and N are two intersecting circles » then : MN €] Fy ty or + Al 
If M and N (one of them is inside the other) » then : MN €] 0 >r; - r,[ 


BE Corollary Qj 


In the two opposite figures : 
If the two circles 

M and N are touching 

at A (the point of tangency) 


the straight line L is a common tangent to Pye A 
then A € MN and MN L the straight li 


Corollary @ (9) 


The line of centres of two inter: circles i: T Hem to the common chord 
and bisects it. 


In the opposite figure : N 


If M and N are two cir rsecti and B 5 
then MN L AB , M ts ABT, AC =BC 
This mean that MN is the axisibfisymmetry of AB 


| Lesson 14 ] : Identifying The Circle 


We know that the’ circles fied if we know : 
E its centre its radius length 


In the following» Pas the possibility of identifying (drawing) the circle under 
certain conditioris: 


Drawing a circle passing through a given point : 


Le. We n'y Gmyraw an infinite number of circles passing through a given point. 


| Second :) Drawing a circle passing through two given points : 
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There is an infinite number of circles that can be drawn to pass through the 
two points A and B and all their centres lie on the axis of symmetry of AB 


If AB is a line segment and the required is drawing a circle passing through the O) 


two points A and B » then : D 
[1] If »then we can draw two circles (as shown in the PA 2/7 


[2] If r= + AB » then we can draw one and only one circle aby tl Qu. 
passing pem the two points A and B » hence AB is a > it and Qo: is 


the midpoint of AB 


If » then it is impossible to draw any X (o 


* Any two circles do not intersect at more than two/póints. 


Drawing a circle passing through three given is: i 


For any three non-collinear points » there is a unique KY 
can be drawn to pass through them. O 


— Notice that : 


There is a unique circle passing throu ee ens a A >B and C which are not collinear 


and the centre of this circle is the poi ntersectigh of any two axes of symmetry of the 


axes of the line segments AB » B 


Corollary 1) 


The circle which passes thro “RY triangle is called the circumcircle of this triangle. 


* The triangle whose es lie LN is called the inscribed triangle of this circle. 


In the opposite re* ey 
M is the circ of A Key 
or AABC ne jangle of the circle M 


The ae of the sides of a triangle intersect at a point which is the centre 
of the circunieircle Of 


o 


the triangle. 
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In the opposite figure : 
If the straight lines L, » L, and L, are the axes 
of AB » BC and CA respectively 


and L NL, f! L; 2 (M] >» 
then the point M is the centre of the circumcircle of A ABC 


7 


C ; 
The position of the centre of the circumcircle of the ree i Doran 


to the type of the triangle as shown in the following ta 


A 


The acute-angled triangle The right-angled mii re triangle 
VY O 

c 
O 


IY A 


LE 


ex, B 


M is inside the triangle |M is the Qu of theflypotenuse| M is outside the triangle 


A special case : 


The centre of the circumci equilateral triangle is : 


* The point of intersecti s sid Leg 
aida 


* The point of intersectf@p of its s. 


* The point of intersection of i jans. 
* The point or Qy sectors of its angles. 
Q5 Notice that : 


We can draw a circle p. through the vertices of (a rectangle or a square or an isosceles 


trapezium) while gnor draw a circle passing through the vertices of (the parallelogram 
or the rhombus Eag trapezium which is not isosceles). 


e 
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In the opposite figure : 


M and N are two circles touching at A » 

the distance between their centres MN = 12 cm. 

If NB =7 cm. >» 

Find : The length of MA NAE «5 cm» 


AS 


LI In the opposite figure : ^y 
M and N are two circles with radii lengths of 10 cm. and ny Ù 
respectively and they are touching internally at A » 

AB is a common tangent for both. (o 

If the area of A BMN = 24 cm? » 

Find : The length of AB 


e 
| 
A 


LH In the opposite figure : 

M and N are two intersecting circles ny 

CEBA »D Ethe circle N » 

m (Z MND) = 125° and m (4 

Prove that : CD is a tangen (Souhag 2014 » 2015) 


Tn the opposite figure : 


M and N are two dr 
common chord of the two ci 
* 


XY touches thel€ircle M B 


Prove th: WX (Souhag 2008) 


Draw AB is of lengt! . »then draw a circle passing through the two points A and B and its 
radius length is 4m. How many circles you can draw ? (Kafr El-Sheikh 2013 » Luxor 2015) 


Using — gem draw the isosceles triangle ABC in which 
= 190° , BC = 4 cm. Determine the centre of the circumcircle of it 
ius length. (El-Dakahlia 2011 ) « 4 cm.» 
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w NA= NB =7 cm. (lengths of two radii) 
4122MA*7 ~. MA-5cm. (The req.) 


+ The two circles are touching internally at A 
^ MN=10-6=4cm. MN LAB 
^. The area of A BMN = 4. x MN x AB 


B 24-1 x4xAB .AB-12cm.  (Thereq) 


*: MN is the line of centres » AB is the common 
chord 


<. ABLMN <. m (Z AEN) = 90° 

* The sum of the measures of the interior angles of 
the quadrilateral CDNE = 360° 6 

^. m (Z CDN) = 360° — (55° + 125° + 90°) = 90° 


MN is the line of centres » AB is the 
common chord of the two circles 


-. MN LAB ^. m (4 MDA) =90° 

+: XY touches the circle M at C 

- MCLXY 7. m (Z MCX) - 90* 

*. m(Z MDA) = m (4 MCX) » but they are. 
corresponding angles 


^ ABI XY 


3 ] - Second Term - Geometry 


, 


isects -. m (Z MBC) = 60° 


AMBC a triangle 
7. MB 


=BC=r=4cm. (The req.) 


Mahmoud Esmaiel 
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| [A]: Choose The Correct Answer : - | 


The number of common tangents of two touching circles externally equals 
(a)0 (b)1 (c) 2 oy 
The number of common tangents of two distant circles is 

(a) 1 (b) 2 (c) 3 

Number of circles passing through a given point 


(a) one circle. (b) two circles. 
(c) three circles, (d) infinite nu; circles. 


The number of circles which can be drawn pass; gh 
segment AB equals Ry 


(a) 1 (b) 2 (c) 3 
The number of circles that pass through 


(a) zero. (b) one. 


ber of the circles passing through the two points 


(b)2 N (d) infinite number. 
If A and B are two poi e p! ua = 4 cm. » then the smallest radius length 
of circle passing thr A ad, cm. 


(a)2 (3 (c) 4 (d) 5 
The centres ofi ircles ing through the points A and B lie on 


(a) AB Qi (b) midpoint of AB 
(c) the symmetry (d) the perpendicular to AB from B 


One of the follow ents identify one and only one circle » if we have 


(a) radius length andjóne of its points. (b) two of its points. 
(c) only one of it9points. (d) its centre and one of its points. 


The cog yt inscribed circle of any triangle is the intersection point 
(a) its S. (b) its heights. 
(c) the symmetric axes of its sides. (d) bisectors of its interior angles. 
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The centre of the circumcircle of any triangle is the point of intersection of 

(a) the interior bisectors of its angles. (b) the exterior bisectors of its angles. 
(c) its heights. (d) the symmetric axes of its sides. 

M and N are two intersecting circles their radii are 5 cm. »2 cm. » then MN € 

(a) B- [5 »7] ©B>71 (d) ]3 7] 


M and N are two intersecting circles the lengths of their radii are 3 cages cm. 


> then MN €--- oo 

( [2 58] €) [2 >8f (©) ]2 +8] od 
M and N are two intersecting circles »r, = 3 cm. >r, = 5 cm. respective! 
s then MN © 


E &)]2 ssl okt AS ob 
Two circles M and N with radii lengths 8 cm. a. respeyy » are touching 


(c) R-[3 513] 353} 


(a) distant. 
c) touching externally. 


M and N are two circles their two 
If MN = 8 cm. » then the two ci 


(a) touching internally. imersecting. 


(c) touching externally. E 
If the circle M f the gi - BAY n the two circles M and N are -++--++ 


(a) intersecting. (b) concentric. 


» then the les 


(c) touching T€ (d) distant. 
M and N my. rcles das lengths 9 cm. »4 cm. MN = 5 cm. 


(a) intersecting. (b) touching internally. 


(c) touching 6 (d) distant. 

The surface NY cle M N the surface of the circle N = {A} and the radius length 
em is3 cm. and MN = 8 cm. » then the radius length of the other 

cm. 


(5) 6 (c) 11 (d) 16 


of one of 
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The centre of the inscribed circle of any triangle is the point of intersection of its 


(a) altitudes. (b) medians. 


(c) axes of symmetry of its sides. (d) bisectors of its interior angles. 


/ The centre of the circumcircle of the triangle is the intersection point of its 
(a) altitudes of triangle. (b) medians of a trian 


(c) perpendicular bisectors of the sides of a triangle. (d) ind ah its 195 


If the two circles M » N are touching externally » the radius length of ircle Mj 


sif MN =7 cm. then the circumference of the circle N is =+- cm. Q 


(a) 47 (b) 6 7t (c) 7 t 


Sy 


If the two circles M and N are touching externally » the radius is 5cm. » 
and MN =9 cm. » then the radius length of the other ci 


(a) 4 (b)5 (c)9 
If the two circles M and N are touching external eir rad Jeph are 9 cm. sr cm. 


>and MN = 14 cm. » thenr= 

(a) 5 (b)7 

If M and N are two circles » touching i 
and 5 cm. » then MN = esee Ci 


(a) 14 


If the two circles M 


3 cm. and MN = 8 cm. then vy length of the other circle = - 
(a) 5 b) 6 (c) 11 (d) 12 


If m, mer arallel straight lines » then 
(a) mj +m, = 1 (c) m, x m 2-1 (d) m,- 
he s of two perpendicular straight lines » then 


If m, and m, are t 


(a) m, +m, =0 )m,-m,--1 (c)m =m, (d) m; xm, =- 1 


The correspo gles of the two similar polygons are in measure. 


(a) equal i (b) different (c) proportional (d) alternate 
If the CD ~ the figure XYZL » then m (4 B) 2 m (4 


(a)X (b Y ()Z (dL 
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The angle whose measure is 50° complements an angle of measure 
(a) 90° (b) 130° (c) 50° 


The sum of measures of the accumulative angles at a point = 
(a) 80 (b) 120 (c) 360 (d) 630 


The distance between the two points (6 » 0) »(—4 »0) equals 
(a)- 10 (b) 10 (c) 2 (d) 2 


If AB is a diameter of a circle » where A (3 »—5) x B (5 »1) > "y 
circle is è 


(a) (4 »-2) (b) (4 92) (c) (2 »2) ox 2) 


If the projection of a line segment on a straight line is a 
»then the line segment the straight line. 
(a) // (b) L ()€ 


(a)2:1 


The sum of lengths of any, 8 ny g the T of the third side. 
(a) < (c) = (d) < 


‘Ifcos 2 X= 4 where Jh P AY s then m (Z X) = s119 
(a) 15 G- “05 (c) 45 (d) 60 


The length o: 4 — 137 e angle of measure 30? in the right-angled triangle 
ie hypotenuse. 


© 12 (d)2 


The two angles C in the right-angled triangle at B are .. 
(a) complem (b) supplementary. 


(c) at (d) vertically opposite angles. 
ABC i Am triangle at B where AB = 6 cm. » BC = 8 cm. 

» then its area 

(a) 48 (c) 24 (d)7 
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A XYZ is right-angled triangle at Y » then XZ 
(ay< (b) > ()- 


ABC is a triangle where (AB)? = (AC)? + (BC)? » m (Z B) = 40° » then m (4 A) = 
(a) 40° (b) 50° (c) 90° (d) 130° 


ABC is a triangle having one symmetric line and its side lengths are 10 
>5 and X cm. » then X = vee cm. 


(a) 5 (b) 8 (c) 10 (d) oy 
ABC is a triangle in which AB = AC » m (Z C) = 40° ; the; 
(a) 40° (b) 80° (c) 100° Xo 


If the ratio between the measures of the angles of a triangles: 3 : 
measure of the greatest angle is 


(a) 40° (b) 90° oc 

The medians of triangle intersect at a same point wisi 
from its base. S 

(b) 2:1 ( F (d) 3:2 

The area of the triangle whose base length i: m. andlits Height is 6 cm. 


(c) 30 (d) 60 
The numbers 5 »4 » ide lengths'of a triangle. 
(a) 8 (b) 9 10 (d) 12 


If the side length of a rho L E s then'its perimeter = ---- 


-- em. 
(a) L? (b 4L (d) 2421 
The number of the ax i the equilateral triangle = + 


(a) 1 (52 ey (c)3 (d) an infinite number. 


The ur n in and not perpendicular in --- 


(a) square! ospmpbus (c) rectangle. (d) parallelogram. 


The sum of measur& yhe interior angles of the quadrilateral = -------------- 
(a) 90° ) 180° (c) 270° (d) 360° 


The aa" square whose area is 81 cm? is 


(b) 8 cm. (c) 9 cm. (d) 36 cm. 


e its width is 5 cm. » then its total area is ------------- em’ 
(a) 3050 (b) 3500 (c) 2925 (d) 3250 


a WOO! & 


(a) 24 cm 
A es its length is 60 cm. and its width is 40 cm. We need to make 
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[B]: Essay Problems 


In the opposite figure : 

M and N are two circles touching at A » 

the distance between their centres MN = 12 cm. 
If NB 27 cm. » 

Find : The length of MA 


In the opposite figure : 


M and N are two intersecting circles » AB is the 


common chord of the two circles M and N 


XY touches the circle M at C 


Prove that : AB // XY (Souhag 2008) 


Draw AB is of length 6 cm. s then aw a Ripping the two points A and B and its 


radius length is 4 cm. How many circl can dra (Kafr El-Sheikh 2013 » Luxor 2015) 


Draw A ABC in which : AB = 5c C=4 7 » and CA = 3 cm. What is the type of 
the triangle with respect to the res of its angles ? then draw a circle whose centre is 


the point A and touches BC er circle whose centre is B and touches AC and 
Fw (Beni Suef 2006) 


yy i 
respectively and theysare =a neun atA » PS 
AB is a com gent 7 
If the are e) 


Find : The lefigth S (Qena 2016 » Luxor 2016 » Port Said 2014) « 12 cm.» 
o 


ED M and N ar intersecting circles at A and B » MA = 12 cm. » NA = 9 cm. and 
MN-15c 


Find : ngth of AB (Port Said 2011) «14.4 cm» 


AB Nes segment of length 6 cm. Draw the circle that passes through the two points 
A and B and its radius length is the smallest length. (Luxor 2005) 
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(03 (d) Gy 
M and N are two intersecting circles their radii are 5 cm. » 2 cm? athe; 
(a) ]3 7 €) [3 »7] € [5 >7 


If the circle M f the circle N= {A » B} »then the two circ 


(a) intersecting. (b) concentric. 
(c) touching externally. (d) distant. i) 


If the two circles M and N are touching externally » len; of them is 5 cm. » 
and MN = 9 cm. » then the radius length of the other Circle equalSws#........... cm. 


(d) 3 


(a)4 (b)5 ( 4 
The number of common tangents of F- ing cifeledpxtemally equals -++ 


(a) 0 


(a) 1 


In the opposite figure : 


ABCD is a trapezium ii ich 


» AD is a diameter of cigcle M Cy 
» then the are; haded gE Bion 1$ --------------- 
2 


(a) 70 cm 


(b) oF (c) 170 cm? (d) 224 cm? 
If M is a circleof rading lei r cm. » then the length of the semicircle = --- 
(a) 27r Tr (c) d xr (d) Ur 


The opposite C san a semicircle its centre is M 


and its radius lengif is r length unit» 


then the in opposite figure = -+--+ square units. 


edi | (b) Xr [SETS 


The number of common tangents of two distant circles is ............... 
(a) 1 (b) 2 (c) 3 
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If A and B are two points in the plane » if AB = 4 cm. » then the smallest radius length 
of circle passing through by A and B is 
(a)2 (3 (d) 5 


M and N are two intersecting circles the lengths of their radii are 3 cm. and 5 cm. 
> then MN © 


(a) [2 +8] (b) [2 »8[ (c) ]2 58] (à) ] rtl 


M and N are two circles of radii lengths 9 cm. » 4 cm. MN = 


»then the two circles are "^y 


(a) intersecting. (b) touching intern 


(c) touching externally. (d) distant. 
If the two circles M and N are touching oe , S leng 
sand MN = 14 cm. » then r = 


(95 (7 m" 
The perimeter of the square whose area is 81 cm’. 


(a) 24 cm. (b) 8 cm. E c) 9 cm. (d) 36 cm. 
The area of a square whose diagonal lengt is cm. ed uals) 

(a) 36 (b) 18 (9) 24 

The number of symmetric axes of $ are is -f Me 

(a) 1 (b) 2 (c) 3 


= 
Acircle whose circumference 20 7t cm. fts afga = «+--+ 


(a) 10 (516g) 200 


Number of circles passinBitlitough en Point «ese 


(a) one circle. (b) two circles. 


(c) three circles, (d) infinite number of circles. 

The age ig through the points A and B lie on 

(a) AB (b) midpoint of AB 

(c) the symmetry AB (d) the perpendicular to AB from B 


M and N are wd'tegecing circles » r, 2 3 cm. »r,=5 cm. respectively 
»then MN 


(a) Jo S (b) 2 »8[ (c) ]8 >of (d) ]2 »9f 
The y: the circle M f the surface of the circle N = {A} and the radius length 


of one oftfiem is 3 cm. and MN = 8 cm. » then the radius length of the other 


(c) 11 (d) 16 
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If M and N are two circles » touching internally ; the lengths of their radii are 3 cm. 
and 5 cm. » then MN = 


(a) 8 (2 (c)3 (d)5 


A rectangular picture its length is 60 cm. and its width is 40 cm. We = to make 
a wooden frame its width is 5 cm. » then its total area is 


(a) 3050 (b) 3500 (c) 2925 


A square of perimeter 20 cm. » then its area = 
(a) 20 (b) 25 (c) 50 


The longest chord in the circle is called 


(a) diameter. (b) tangent. (c) secant. 


Circumference of a circle is 6 JU cm. » Lis a straight li distan cm. from its 


centre » then L is 2 

(a) a tangent to the circle. (b)a e» the v3 

(c) outside the circle. (d) the didmeter,to tl rcle. 

The number of circles which can be io a through tHe endpoints of a line 


segment AB equals 
(a) 1 ^ro 3 (d) an infinite number. 


(a) radius length and one of its 
(c) only one of its points. 
Two circles M and N wi 


when MN €... i 
@ 331 ©) Py 131 ()R-[3 513] {13:3} 


The centre of ro circl€ o triangle is the point of intersection of its 


(a) altitudes (b) medians. 


(c) axes o! etry Gys (d) bisectors of its interior angles. 
c 


If M >N are two SY ircles internally » their radii lengths are 5 cm. » 9 cm. 
s then MN = eeng x 


(a) 14 )4 (c)5 (d) 9 


The imine Eh the lengths of its diagonals are L, and L, » its area = «+--+. 
DLL 


i (DL, +L, ©2L L, (d) i DI. 
If the S M and N are touching internally » the radius length of one of them is 
3 cm. and MN = 8 cm. » then the radius length of the other circle = 


(a) 5 (b) 6 (c) 11 (d) 12 
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The area of the rhombus whose diagonal lengths are 6 cm. » 8 cm. is 
(a)2 (b) 14 (c) 24 (d) 48 


The number of sides of the regular polygon in which the measure one of its interior 
angles 135° = ............. sides, 


(a) 4 (56 (c) 8 (d) 
In the opposite figure : y a) 
If the side length of the square ABCD =7 cm. 

* 


and the side length of the square XYZL = 3 cm. ^y 
» then the area of the shaded part = ; Ry 


(a) (7-3) (b) 4 (7-3) Q 
© (7-3) (0-3 


(a) 430 cm. (b) 5 T cm. 


If the radius length of the circle M equals 2 cm. » Pede 


a)9 b)2 
The number of circles that pass throug! collinear its equals 
(a) zero. (b) one. c) three. (d) infinite number. 
The centre of the inscribed circle iangle isfthe intersection point 
(a) its medians. (b) its heights. 
(c) the symmetric axes of i isectors of its interior angles. 


Iz 
If the surface of the circle, the ai the circle N = {A} »then the two circles 


(a) distant. (b) concentric. 


(a) altitud 


(c) touching externally? ar (d) intersecting. 
| The centre : algo e triangle is the intersection point of its 
icWlar 


ngle (b) medians of a triangle. 
(c) perpendi bis D the sides of a triangle. (d) bisectors of its angles. 
The radius length of t. whose centre is (7 » 4) and passes through the point (3 » 1) 
init. 


)4 ()5 (d) 6 


e cifcles that pass through three non-collinear points equals 
(b) one (c) three (d) an infinite number 


Ti 
The E the circumcircle of any triangle is the point of intersection of 
(a) the interior bisectors of its angles. (b) the exterior bisectors of its angles. 
(c) its heights. (d) the symmetric axes of its sides. 
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M and N are two circles their two radii lengths are 5 cm. and 3 cm. respectively. 
If MN = 8 cm. ; then the two circles are 


(a) touching internally. 
(c) touching externally. (d) distant. 


If the two circles M » N are touching externally » the radius length of the circle M is 4 ci 
sif MN =7 cm. then the circumference of the circle N is ~- 


(a) 470 (b) 670 (c) 7t 


The diagonals are equal in length and not perpendicular in ----- 
(a) square. (b) rhombus. (c) rectangle. 


The area of the rhombus whose diagonal lengths are 8 


(c) ; 
In a regular hexagon » the measure of the angle of it8 vertex &guals ............... 


(a) 60° (b) 108° 120° 


In the opposite figure : 
ABCD is quadrilateral » m (Z A! 


»m (Z DCE) = 120° 

» then ABCD is N z 
(a) a rectangle. Ny a rhombus. 

(c) a cyclic quadrilat N (d) a parallelogram. 


If m, » m, are vU. of mam straight lines » then 


(a) m, +m, b) m; (c) m, x m, =-1 
If m, and the dep two perpendicular straight lines » then ... 


(a) m, +m, =0 }-m,=-1 ©m,=m, (d) m; xm, =- 1 
The a S of the two similar polygons are in measure. 

(a) equal ) different (c) proportional (d) alternate 

If the area of thegircle M = 16 Jt cm? , A is a point on its plane where MA = 8 cm. 
s then A i$ f... 

(a) ou! e circle. (b) inside the circle. 

(c) on the circle. (d) on the centre of the circle. 
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[B]: Essay Problems 


If A (2 » 0) and B (- 2 »3) » draw a circle M of radius length 4 length units and passe 


S 
through the two points A and B O) 
How many solutions are there for this problem ? foy? 


LH In the opposite figure : 


M and N are two intersecting circles at A and B » 


=R 945 
C EBA ;D Ethe circle N » DS 23) 


m (4 MND) = 125° and m (4 BCD) = 55° 
Prove that : CD is a tangent to circle N at D 


In the opposite figure : 


M and N are two interacting circles at A »B 


where C is a point on the circle M 5 (og 
D is a point on the circle N ny 


CEMN DEMN 
Prove that : m(Z CAD) =m D) 


In the opposite figure : 


M and N are two inter, Ce di B; 
C is the midpoint n (2 40°, 


FZ is a tangent to thecircle (ntes MNNFZ={F} 


(4) Find : Ag Q5 «140° » 
© M a Il ü5 (El-Fayoum 2011) 


IfA EL , draw th le M passing through A and its radius length = 3 cm. if : 
(2M Ethe str: ine L » how many circles can be drawn ? 
@ ME the figi line L , how many circles can be drawn ? (Assiut 2011) 


Using ge al instruments. draw the isosceles triangle ABC in which 
m(Z = 120° , BC = 4 cm. Determine the centre of the circumcircle of it 
and find its radius length. (El-Dakahlia 2011) « 4 cm.» 
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Lesson [5 e Relation Between The Chords Of A Circle 


The closer the chord is from the centre of the circle » the longer its Ay is and vi: 


i.e. There is a relation between the length of the chord and its distance om t 
the circle. 


V The relation between the chords of a circle and its centre : 


AR 


If chords of a circle are equal in length, then they are tant fro! centre. 


Given suey, MEL Eo RA O 
R.T.P. | MX=MY Ny 
Construction | Draw MA and MC oO Qy 


Proof | : MX LAB 


s. Xis the midpoisf oy AB / 


S midpoint of CD 


AX = CY (by proof) 
MAzMC-r 
m (Z AXM) = m (4 CYM) = 90° 


7A YM ; then we get: MX = MY (Q.E.D.) 


Corollary 
In congruent circles, f3 which are equal in length are equidistant from the centres. 


In the opposite figure y 
If M and N are two ẹfngruent circles » 
AB =CD ,MXYAE and NY LCD » 


then MX 
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Converse of the theorem (without proof) : 
In the same circle (or in congruent circles) » 
chords which are equidistant from the centre (s) are equal in length. 


i.e. In the opposite figure : 
If AB and CD are two chords of the circle M » 


MX L AB , MY | CD and MX = MY ;then AB = CD 


Also in the opposite figure : 


If M and N are two congruent circles » AB is a chord rf 


circle M and CD is a chord of circle N o 
; MX L AB ; NY L CD and 
MX = NY > then AB = CD 


In the opposite figure : ^ 
The triangle ABC is an inscribed e inside a circle M 5 


m(ZB)zm(Z C)» 
X is the midpoint of AB>M E 


Prove that : MX = 


MY N 
In the opposite mA y 
AB and AC are two chi6rds in.the citcle M 
>D is the midpoint d? AB 
s E is the mi of A 


»DX= 


Prove that "AB a 
ite : 


CQ In the opposi re 

AB and AC are tw@chords equal in length in the circle M 
»Xis the mfdpðifft of AB » 

Y is the int of AC and m (4 CAB) = 70° 


@) C :m (Z DME) 
@) Provéthat : XD = YE 


(Aswan 2016 » Damietta 2013 » New Valley 2012 ) 
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In the opposite figure : 

Mand N are two circles intersecting at A and B » 
MN N AB = {L} » Fis the midpoint of CD ; 

Z is the midpoint of XY » MF = ML and NL = NZ 


Prove that : CD = XY 


In the opposite figure : 

Two concentric circles at M » AB is a chord 

in the greater circle and cuts the smaller circle 
at C and D » AZ is a chord in the greater circle 
and cuts the smaller circle at X and Y If m (4 
Prove that : CD = XY 


In the opposite figure : Ky 
Two concentric circles at M » AB and ate © 

of the greater circle and touch the smafl§pircle at X an 

Y respectively. 


Prove that : AB = CD if the ra ngth of the greater 


circle = 5 cm. and the radius of the smaller circle = 3 cm. » 
find the length of AB ( Gharbia 2004 ) « 8 cm. » 


ED In the opposite fi 
The circle M N the ;»ABOMN-(C]» 


DEMN MX Ab and Ayo 


Prove that MY 


In the o figure 


AB is a diameter of fe Bycle M » AC and BD are two chords in it » 


MX - MY MASLAC , MY LDB 


Prove that Ky 
(0A HAÁBSjsosceles triangle. 
© HGS ( Beni-Suef 2012 ) 
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InAABC: ~ m(ZB) 2 m(Z C) 

^ AB-AC 

>'v Xisthe midpoint of AB... MX LAB 

7 MYLAC;AB-AC -MX-MY (QED) 


^ MX = MY (lengths of two 
»DX-EY 

+: Dis the midpoint of AB 

+: Eis the midpoint of AC 

^ AB=AC 

* X is the midpoint of AB 

+: Y is the midpoint of AC 

+: The sum of measures of the interior angles of the 

quadrilateral AXMY = 360° 

^. m (Z XMY) = 360° — (70° + 90° + 90°) = 110° 
(First req.) 

7 AB=AC <. MX=MY 

‘+ MD = ME (lengths of two radii) 


by subtracting ~. XD = YE (Second req.) 


* Fis the midpoint of CD -. MF L CD 
+» AB is the common chord » MN is the line of 
<. MN LAB 

^. AB = CD » similarly in the circle N 

^A CD=XY 


Constr. : 

Draw : MF L AB » ME 
Proof : In the great circle : 
" m (4 ABZ) = m (4 AZB} 


8 


Constr. : 
Draw: MX >MY »MA 
Proof : 


(Second req.) 


circle je circle N = {A » B} 


- MN isthe f symmetry of AB 
“In „ADE is the axis of symmetry of AB 
" Ss »>MYLBD .MX-MY QED.) 


-: AMXA and A MYB which are right-angled triangles 

In them MA=MB 

MX = MY 

^. The two triangles are congruent » then we deduce that : 
m(Z MAX) =m (4 MBY) 
-. AHAB is an isosceles triangle. 
>v MX.LAC MY LBD 
»MX=MY 
^ AC=BD 
^ AH-AC=BH-BD 


(QED. 1) 


»' AH=BH 
- HC=HD (QED.2) 
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[A]: Choose The Correct Answer : - 


‘A chord of length 8 cm. in a circle with diameter of length 10 cm. » then the chord at 


distance from its centre equals ^y € 
(a) 2 cm. (b) 4 cm. (c)3 cm. «gy 


AB and CD are two equal chords in length in the circle MS and 
midpoints of AB and CD respectively ;» MX = 3 cm. » 
(a) 3 (b) 6 © 


In the opposite figure : 

AB =CD ME L AB , MF L CD 

s then EX -- - YF 

(a) < 

In the opposite figure : 

D is the midpoint of AB > H is the 

sm (4 A)=55° 

» then m (4 DMH) = e 
(a) 120° (b) 130° (d) 125° 


In the opposite figur WwW 
MX - MY »m(Z m 

s then m (Z A) z 9 

(a) 50° 


In the op 
m (AC) = 50° AB 


» then the value of y = 
(a) 5° 


(c) 15° (d) 20° 


If m, > aay slopes of two parallel straight lines » then 
(a) m, = (b) m, =m, (c) m, x m 2-1 (d) m, - m, =-1 


If m, G are the slopes of two perpendicular straight lines » then 
(32 m, +m, 20 (b)m,-m,--1 (c)m =m, (d) m; xm, =- 1 


jeometry - Unit [4] - Part [3 Mahmoud Esm: 
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The corresponding angles of the two similar polygons are --------------- in measure. 
(a) equal (b) different (c) proportional (d) alternate 

If the figure ABCD ~ the figure XYZL » then m (2 B)=m (Z 

(aX (b) Y (OYA (d)L 

The angle whose measure is 50? complements an angle of me 

(a) 90? (b) 130° (c) 50° 

The sum of measures of the accumulative angles at a point — 

(a) 80 (b) 120 (c) 360 

The distance between the two points (6 »0) » (— 4 » 0) equals... 
(a) - 10 (b) 10 (02 (A 2 

If AB is a diameter of a circle » where A (3 »— 5) > O > then ntre of the 


circle is 
(a) (4 »-2) (b) (4 +2) © koy 9-2) 
If the projection of a line segment on a straight line is a PAY 


» then the line segment the straig] . © 
(a)// (b) L € @C 


(a) CA > B) (b) CA; 
The image of the point (2 


(a) (2 »3) 
f the triangle divides each median in the 


se 


(a)2:1 )1:2 (c) 2:3 (d) 1:3 
The sum of f any ides of a triangle the length of the third side. 
(a) « A d QF © = (@< 


‘If cos 2 X= 2 OD acute angle » then m (Z X) = «----+++0++ 
(b 


(a) 15 0 (c) 45 


A circle its "peas is 5 cm. » then its circumference = 


(a) 510 (b) 7 7t (c) 10 7t (d)25 7t 
If Mis G f radius length r cm. » then the length of the semicircle = - 
(a) 200 ©) tar () lmxr (d) tr 


A circle whose circumference 20 7t cm. its area = -+--+ TL cm? 
(a) 10 (b) 100 (c) 200 (d) 400 
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The length of the side opposite to the angle of measure 30° in the right-angled triangle 
the length of the hypotenuse. 


3 
(b) a © 12 (2 
The two angles A and C in the right-angled triangle at B are 


(a) complementary. (b) supplementary. 
(c) adjacent. (d) vertically opposite le: 


ABC is a right-angled triangle at B where AB = 6 cm. » BC = 8 cp. 


»then its area = «+--+ cm? ^y 


(a) 48 (b) 14 (c) 24 
A XYZ is right-angled triangle at Y » then XZ 
(a) « (b) > (oz 


ABC is a triangle where (AB)? = (AC) + (BC) » GB S 
(a) 40° (b) 50° (c) 90 


ABC is a triangle having one symmetric li its side Ir 
»5 and X em. s then X= +++ cm. O 


d 
(a)5 (b) 8 0 
ABC is a triangle in which AB = »m(Z C)2 40° > thenm(ZA)= 
(a) 40° (b) 80° (c) 400* (d) 120° 


(d) 80° 
point which divides each in 


(21:2 : (d)3:2 
The area of t 


(c) 30 (d) 60 
The numbers 5 » can be side lengths of a triangle. 
(a) 8 )9 (c) 10 (d) 12 
If the eg rhombus is L cm. » then its perimeter = ----------- 


- cm. 
(a)? (5212 ()4L (d) 221 


If the ra length of the circle M equals 2 cm. ; then its circumference equals 
(a) 470 cm. (b) 5t cm. (c) 6 T cm. (d) 7 7t cm. 
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The number of the axes of symmetry in the equilateral triangle = - 
(a) 1 (b) 2 (c)3 (d) an infinite number. 


In the opposite figure : 
AB=AC »,AB=2 X-1 andAC=X+2 


(b) 5 
(d) 14 


In the opposite figure : 

ABC is right-angled triangle at B 

»m(Z C) 230 , AB 23cm. 

sihen AQ 2 «om. 

(a) 2 (b) 3 

In the opposite figure : 

CA=CB ;CX L AB 

»AB=2CX 

s then m (Z A) = ees 

(a) 30° (d) 45° 


C 
(a) 100° (d) 70° 
In the op; 
The lengi 


(a) 1043 


(c)5 


60 
V 
B 


(a) square, (b) rhombus. (c) rectangle. (d) parallelogram. 
The G asures of the interior angles of the quadrilateral = 


(a) 90° (b) 180° (c) 270° (d) 360° 


The perimeter of the square whose area is 81 cm? is - 


(a) 24 cm. (b) 8 cm. (c) 9 cm. (d) 36 cm. 
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[B]: Essay Problems 


In the opposite figure : 

The triangle ABC is an inscribed triangle inside a circle M 5 
m(ZB)=m(ZC)> 

X is the midpoint of AB » MY L AC 


Prove that : MX = MY 


In the opposite figure : 
A ABC is inscribed in the circle M 5 
Dis the midpoint of AB ; Eis the midpoint of AC 


If DM =EM »m(Z DME) = 120° Q) 
Prove that : A ABC is an equilateral triangle. 


In the opposite figure : O O 


Two concentric circles at M » AB is d 

in the greater circle and cuts the O circle 

at C and D » AZ is a chord in ater PE 

and cuts the smaller circl, d Y (Z ABZ) = m (Z AZB) 
Prove that : CD = XY 


£ In the opposite fi: d y 


The circle M N the ciréle N =4 A > 1 ,ABOMN-[C] » 
DEMN » MX, AD and BD 
Prove that = MY 


( El-Sharkia 2011 ) 


In the opposite fi : 
M and N are two Mut internally at A » 


AB and AC an hords drawn in 
the greater A such that they are equal in length to cut the 
l 


smaller RY at L and K respectively. 
Prov t WAL = AK 


B, 


C 


( Dakahlia 2009 ) 
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In the opposite figure : 
AB and AC are two chords in the circle M 
> D is the midpoint of AB 
» Eis the midpoint of AC 
»DX=EY 
Prove that : AB = AC 


'AB and AC are two chords equal in length in the circle M 
» X and Y are the midpoints of AB and AC respectively ^y 
»m (Z MXY) = 30° ey 


Prove that : S A 
(1) A MXY is an isosceles triangle. (o 


(8) A AXY is an equilateral triangle. e 


( New Valley 2016 ) 


In the opposite figure : o 


Two concentric circles at M » AB and Fe Ad c By / MN 
of the greater circle and touch the y cle at O m 
Y respectively. DUE 
Prove that : AB = CD if the radiufighsth of thefereater D 

circle = 5 cm. and the radius | f the ifta =3cm. >» 


find the length of AB ( Gharbia 2004 ) « 8 cm.» 


In the opposite figure : 
AB is a diameter of M, RN are two chords in it » 


MX =MY »MX 1a "A 
Prove that : «, Q 
(0A M iangle. 


scel 
(8) HC - HD O ( Beni-Suef 2012 ) 


In the oppositefisuye i A 

M and N ar ircles intersecting at A and B > iy) c 
MNN ABS EL} » Fis the midpoint of CD 5 Né Y 
Zis point of XY » MF = ML and NL - NZ xk P 


Prove that : CD - XY ( Monofia 2009 ) 
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| [A]: Choose The Correct Answer : - | 


‘A chord of length 8 cm. in a circle with diameter of length 10 cm. » then the chord at 


distance from its centre equals -++ ^y 


(a) 2 cm. (b) 4 cm. ( 


If m, » m, are two slopes of two parallel straight lines » then ------------- © 
(a) mj +m, =0 (b) m, =m, (c) m, x m, 2-1 m -Ayy 


If AB is a diameter of a circle » where A (3 »—5) » B ( » then ntre 


Cire iE isian o 
(2) 4 »-2) (42) © “Rr -2) 
The length of the side opposite to the angle of measure'$0^ in the angled triangle 


gerente the length of the M 


3 
Ori 


(a) 40° 
In the opposite figure : 


ABC is right-angled triangle 
»m (Z C) 2 30* , AB í Ky 
s then AC = +. N B 


(a)2 (b) 3, o © 343 (d) 6 
A rectangular pigfhre its lengthyis 60’cm. and its width is 40 cm. We need to make 


a wooden fraie i TO , then its total area is ----- 


(a) 3050 (c) 2925 
The perimeter of th e whose area is 81 em? is === 


(a) 24 cm. (b) 8 cm. (c) 9 cm. 

A square of pesi N cm. » then its area 5. cm4 

(a) 20 (b) 25 (c) 50 (d) 100 

The number ofthe axes of symmetry in the equilateral triangle = -+++ 

(a) 1 G (2 (c)3 (d) an infinite number. 
The sum of measures of the interior angles of the quadrilateral = -+--+ 


(a) 90° (b) 180° (c) 270° (d) 360° 
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The area of a square whose diagonal length is 6 cm. equals 
(a) 36 (b) 18 (c) 24 


If the radius length of the circle M equals 2 cm. ; then its circumference equals 
(a) 430 cm. (b) 57t cm. (c) 6 7t cm. (d) 7 Jt cm. 


In the opposite figure : 

If the side length of the square ABCD = 7 cm. 
and the side length of the square XYZL = 3 cm. 
» then the area of the shaded part = 


(a) (7-3) 40-3) o 
B 


© (7-3) (d) 72-32) 


w 
v 
The radius length of the circle whose centre is (7 » 4) an s thro int (3 » 1) 
length unit. G 
6 


(4 (OE Cy 
If the area of the circle M = 16 JU cm? » A is a point on nS here MA =8 cm. 


»thenA is 

(a) outside the circle. nside Kre. 

(c) on the circle. Fe’ on the centre of the circle. 
In the opposite figure : 

m (AC) = 50° , AB // CD 

» then the value of y = 


(a) 5° 
(c) 15° 


The distance betwe 


(a) - 10 (5 Az 
ki tlle "Q angle » then m (4 X) =- 


(a) 15 (c) 45 


S 
ABC is a triangle i AB =AC »m (Z C) 2 40? » then m(Z A) = 


(a) 40° 80° (c) 100° (d) 120° 


A 
In the opposi@jgure : 
CPNBy 2 x- Land AC= X42 " i 
$ » 
(b 5 


(d) 14 ë B 
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In the opposite figure : 

ABCD is quadrilateral » m (2 ABD) = 30° 

m (Z DCE) = 120° 

s then ABCD is 

(a) a rectangle. (b) a rhombus. 

(c) a cyclic quadrilateral. (d)a parallelogram. 


In the opposite figure : 

MX = MY » m (Z B) =50° 

s then m (4 A) = eee 

(a) 50° (b) 60° (c) 70° 


The sum of measures of the accumulative angle: 
(a) 80 (b) 120 
The sum of lengths of any two sides of a 


(a) < 
ABC is a triangle having one symmetric 
+5 and X cm. »then X=- 


(c) C 3) 


In the opposite fig 
D is the midpoint of AB »H i pisroin of AC 


(b (c) 135? (d) 125° 
The angle whose Fes is 50° complements an angle of measure 
(a) 90° No 130° (c) 50° (d) 40° 


The point = of the medians of the triangle divides each median in the 
- fri 


ratio ------ Px, from its base. 
(a) 2: (b) 1:2 (c)2:3 (d) 1:3 


ABC t^ YA where (AB)? = (AC)? + (BC) » m (Z B) = 40? > then m (4 A) = 
(a) 40° (b) 50° (c) 90° (d) 130° 
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If the side length of a rhombus is L cm. ; then its perimeter = ---+-+---+----- cm. 
(a) L2 (0212 (0) 4L (à 242L 


The diagonals are equal in length and not perpendicular in 
(a) square. (b) rhombus. (c) rectangle. 


The number of the symmetry axes of square is . 
(a) 1 (b) 2 (c)3 


The number of symmetric axes of the square is 


(a) 1 (2 (c) 3 


Circumference of a circle is 6 Jt cm. » Lis a straight line m NR from its 
centre » then L is 


(a) a tangent to the circle. 
(c) outside the circle. 


In the opposite figure : 
AB =CD ;ME.L AB , MF L CD 


(25-3) (d) C2 5-3) 


A XYZ is right-angled thigngle at [a XZ 
(a) < > (= (d) twice 


The number: Qy side lengths of a triangle. 
(a) 8 (c) 10 (d) 12 


In a regular héxago asure of the angle of its vertex equals 
(a) 60° 8° (c) 120° (d) 135° 


If Mis acircle o ius length r cm. » then the length of the semicircle = ------.-------- cm. 


(23r PO e iz: 


A circle id'Fagjns length is 5 cm. » then its circumference = 


(a) 5 O (7x (10x (d)25X 
If m, and m, are the slopes of two perpendicular straight lines » then 


(a) m, +m, =0 (b m,-m,--1 (c) m, =m, (d) m, xm, =- 1 
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[B]: Essay Problems 


Œ AB and AC are two chords in the circle M » MX L AB ; Y is the midpoint of AG: 
m (4 ABC) = 75? , MX = MY 


(1) Find : m (Z BAC) (5. * 
(2) Prove that : The perimeter of A AXY = i the perimeter of py íi 2016 ) 
In the opposite figure : A 

ABC is a triangle in which AB = AC 

»a circle of centre B is drawn such that its radius len; 

the circle cuts AC at D 


Draw CE // AB 
Prove that : CE = CD (Alex. 2009 ) 


LL In the opposite figure : ( y Q, c 
AB and AC are two chords equal in if in the circ ka E 
> X is the midpoint of AB > E! 
Y is the midpoint of AC and m Q, = 70 A 

BN x| OA 


(1) Calculate : m (Z DME) « 1109» D 
(2) Prove that : XD = Y| N (Aswan 2016 » Damietta 2013 » New Valley 2012 ) 


C In the opposite fi Ky 
AB and CD are tw s of t leM > 
MX L AB and intersects thefc atF » 
MY LCD an rsects, if€le at E » 


FX-EY 
Prove that 34) AB. = 


@ AK a 


In the opposite fi P 
Mis a cir A La 
m d »0) and E (3 » 4) 
Prove that : ME = MD 
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In the opposite figure : 

M and N are two circles of radii lengths 

4 cm. and 5 cm. » AC touches the circle M 
at A and cuts the circle N at B and C 

» where BC = 6 cm. and MN = 12 cm. 


(1) Prove that the quadrilateral MACN is a trapezium then caleygtgits 
* 


^y ( 


(2) If CD = CB > find the distance between N and CD 


( In the opposite figure : 
AB and AC are two chords equal in length in the cir 
» X is the midpoint of AB » 
MX intersects the circle at D , MY -L AC & 


intersects it at Y and intersects the circle at E 
Prove that: () XD-YE @m Ob 
In the opposite figure : 

‘AB and AC are two chords of 


X and Y are their midpoints, 


If m(Z XMY) = 120° » 


Prove that : YZ / ay 


In the opposite figure : 
AB and CD chor circle M » 


equal in | an e the two midpoints 
of AB and CD respeeti l XY is drawn to cut 
the circle at E and F 5 is drawn L XY 


Prove that : = (Cairo 2003 ) 


e 
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Prep [ 3] - Second Term - Geometry - Unit [ 5] - Angles and Arcs in the circle 


Lesson [ 1 ] : Central Angle And Measuring Arcs 


The central angle 
Stain 


It is the angle whose vertex is the centre of the circle and the two si 
radii in the circle. 


* 
In the opposite figure : 
* Z AMB is a central angle because its vertex M is the centr circl 


and its sides MA and MB contain the two radii MA an 
K ye 


Notice that: g 
The two sides of Z AMB divide the circle M into R ares they ak) 


* The minor arc AB and it is denoted by AB 


— 


* The major arc AB and it is denoted by or the majoi B 
Notice that: 
The symbol AB means the minor arc unlg iere is other stating. 


If AB is a diameter of the circ then : 


Z AMB isa central straigh 1 


— 
then each of AXB and d 


is called a semicircle 


It is the measufg.o! 
the measuri 


For example: 


In the opposite Ben 

If ABisa comin) circle M ; C and D are two points on the circle M 
where m (Z Ny 0? m (Z AMD) = 90? ; then: 

El n ác, AMC) = 30° 


El m CD) =m (4 CMD) = 90° — 30° = 60° 


Edm ÓB) = n (7 DMB) = 90° 
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m (DB the major ) = m (4 DMB the reflex) = 360° — 90° = 270° 


m (AB) =m (4 AMB) = 180° ; where AB represents a semicircle. 


(ie. ) The measure of the semicircle = 180° and then 
the measure of the circle = 2 x 180° = 360° 


The two adjacent arcs are two arcs in the same circle that ey e Cpr 


The length of the arc 


It is a part of a circle's circumference proportional to i ure an measured 


by length units (centimetre » metre » ...) (o 


* To calculate the length of the arc, you can use t ing rule 


the measure of the arc 


The length of the arc = ference of the circle 
the measure of "EY. c 


_ the measure oj 
3 


Where r is the radius length of ey and Jt 7 the approximated ratio. 


The length of the semicircle AY of the circle = Ur length unit 


Important corollaries 


Corollary [1) 


In the same circlegor ih con ircles) » if the measures of arcs are equal » then 
the lengths of, s are ind vice versa. 


In the oppo 

IE M is a circle in wih Qc 
»then the length irap = the length of CD 
and vice vers; length of AB 


= the lengi D »thenm (AB) =m (CD) 


In the same circle (or in congruent circles) » if the measures of arcs are equal » then 
their chords are equal in length » and vice versa. 
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In the opposite figure : 

If M is a circle in which 

m (AB) =m (CD) » then AB = CD and vice versa 
If AB =CD » then m (AB) =m (CD) 


Corollary @ 


If two parallel chords are drawn in a circle » then the measure: 
between them are equal. ^y 


In the opposite figure : 


If AB and CD are two chords in the circle M fe 


; AB // CD > then m (AC) = m (BD) o 


4r > 


If a chord is parallel to a tangent of a i. » then the res of the two arcs 


between them are equal. 


S. : 


In the opposite figure : 
If AB is a chord in the circle M and) Z 
CD touches the circle M at E » 


The inscribed angle 
It is the angle tob yertex ej " e circle and its sides contain two chords of the circle. 
In the retuli 3 
e Z ABC is an inscrib % 
because its verior to the circle M 


and its sides BC carry the two chords BA and BC in the circle M 


* The inscribe le Z ABC is subtended by ÁC 


For each inscribed angle » there is one central angle subtended by the same arc. 
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In the opposite figure : 
* The inscribed angle Z BAD is subtended 


with the central angle 2 BMD by the arc BCD 
* While the inscribed angle Z BCD is subtended 


— 
with the reflex central angle BMD by the arc BAD 


by the same arc. 


The measure of the central angle equals twice the meas 


subtended by the same arc. ¢ 


Find the measure of the arc which represents i the ar d of the circle; then calculate 
the length of this arc if the length of te GY is "Cy = F) (Show steps) 


(El-Monofia 16) « 120° 544 cm.» 


In the opposite figure : 


XB // CY ;MA.LXC »MD 
Prove that: MA = MD N 
(Giza 17) 
In the opposite d N 7 
A and B are two poi ji the ci 
»DGAB ; e mids 
such that C Me) 
Prove that : m (4 S m (Z CND) 
In the opposi re: 


e 
AB is a dia loi circle M 
A Nf os 
m (Aam (DB) 25:6 


Find : CD) (Assiut 2012) « 120? » 
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ABCD is a quadrilateral inscribed in a circle. If AB // DC » E is the midpoint of AB 
Prove that : CE = DE (Damietta 2016 » Giza 2005) 


£ In the opposite figure : 

AB is a diameter in a circle M 

»DE isa tangent to it at C 

» AB // DE » X is the midpoint of AC 

»m (BY) -2m (63) ^y 


Find : The measures of the angles of A MDE (E Medi foam 4459 375° 5 60° » 


CA In the opposite figure : 


AB is a diameter in a circle M 
» AB) CD = [E] 

»m (Z AEC) = 30° 

» m (AC) = 80° Find : m (CD) 
In the opposite figure : 

A circle M » BC = 6 cm. 
;BMz23 cm. 

Find : m (Z BAC) 

(Hint : Draw MDL 


In the opposite fi; 


figure : 
iyen data then find : 
(2) m (BC the major) 


(New Valley 06) « 70° » 280? » 
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CO In the opposite figure : 
CDisa tangent to the circle at C 

» CD // AB »m (Z AMB) = 120° 
Prove that : ^ CAB is equilateral. 


(Alexandria 16 » Ismailia 13, ^y 


m (Z BMC) = 130° 
Find : The measures of the angles of AABC 


ABC is a triangle inscribed in the circle M such that m (Z d 


CA In the opposite figure : 
AB is a chord in the circle M » 
CM // AB ¿BC N AM - {E} 
Prove that : BE» AE 
(El-Gharbia 17 » Beni Sue; 


The measure of the arc = 4 the measure of the cj 


Q 


ircle 


= 4 x 360° = 120° 
RPDRDUREI ti, acid 


.m bd) =m 
«s. m(4 AND) = IB) 
Adding m (Z 


^. m(Z Al (2 


*' m(Z CMD) = 70° 


vation 


.m(AC) + 


Let m (AC) be 5 


—70° = 110° 


(DB) =6X 
^ 11 X=110 


(The req.) 
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ES 


A 
e Gharbia 14 » El-Dakahlia 13) 


~ AB//DC 
2 ae 

<. m BC) =m (AD) 

-+ E is the midpoint of AB 
ey ee 

~<. m (EB) = m (AE) adding 
Tm so 

<. m (CE) =m (DE) 

^ CE=DE 


+: AB is a diameter in the circle M 
^m(AB)-180 >» AB// DE 
^ m (AC) = m (B) = te 90° 
- X is the midpoint "^ 
i: dibus zm (Z AMX) = m (AX) = 45° 
+: DE // AB » DM is a transversal 
<. m(Z EDM) =m (Z AMD) = 45° (alternate angles) 
vm(ÉY)e2m(Y) ^ «. m@BY)=60° 
<. m (Z YMB) = m (BY) = 60° 
+: DE // AB : ME is a transversal 
-. m(Z DEM) = m (Z EMB) = 60° (alternate angles) 
In A MDE : m (4 DME) = 180° — (45° + 60°) = 75° 
(The req.) 
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Construction : 

Draw AC » MC ¿MD 

Proof : < m (AC) = 80* 

-. m(Z AMC) = 80° 

«<. m (4 CME) = 180° — 80° = 100° 

In ACME: .. m (Z MCE) = 180° — (100° + 30°) = 50° 
In 4 MCD: «> MC=MD=r 

^. m (Z CMD) = 180° — (50° + 50°) = 80° 


<. m (CD) = 80° (The req.) 


‘MD LBC 

©. Dis the midpoint of BC 

^. BDz3cm. 

<. cos (4 MBD) = m = 

<. m (Z MBD) = 30° 

In A MBC: MB=MC=r 

^, m (£ MCB) = 30° 

+. m (Z BMC) = 180° —2 x 30° = 120° 

1m (ZBAC)= 4 m (4 BMC) 

(inscribed and central angles subtended by the same arc BO 
* m(Z BAC) = i x 120° = 60° (The. 


"mL EBC) = $m M) 

(inscribed and central angles subtended the 

^ m(Z EBC) = 4 x 120° = 60° 

s ' 4 EBC is an exterior angle ol 

+. m(Z BEA) + m (4 A) = 60°, 

sv BE=BA  .m(2 Me 30° 
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7 m(Z BAC) = i m (Z BNC) e 
(inscribed and central angles subtended the same arc BC) 
7 m(Z BAC) = 4 x 80° = 40 + AB=AC 
<. m (Z ABC) =m (4 ACB) 


= 180° 40° _ 70° 


7 (Eirst. req.) 
" wi A 


~. m (BC the major) = 360° 980° = req) 
) 


AMB 


)=m BC) 
(2) 
is equilateral (Q.E.D.) 


m(ZA) 4 BMC) 
and l angles 
le same arc BC) 


o 1x 130° =65° 
7 m(Z C)= 5 m(Z AMB) 


(inscribed and central angles subtended by the same 
arc AB) 

& m(ZC)=4 x 90° = 45° 

~<. m (4 B) = 180° — (65° + 45°)=70° (The req.) 
" m(Z AMC) =2 m(2 ABC) 

(inscribed and central angles subtended the same arc AC) 

«+ CM// AB » MA is a transversal to them 

^ m(Z MAB) 2 m(Z AMC) (alternate angles) 
In AAEB: ., m(Z EAB) = 2m (Z EBA) 

-. m(Z EAB) > m (Z EBA) 


<. BE» AE (QED) 
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[A]: Choose The Correct Answer : - 


The measure of the arc which equals half the measure of the circle equals --- 


(a) 360° (b) 180° (c) 120° (d) 


The length of the arc which represents i of the perimeter of the ele = PN 
(3)270r (b) Tr 


In the opposite figure : 

If M is centre of the circle » then m (4 CMB) = --———— S 
(a) 36 (b) 72 

(c) 144 (d) 180 


In the opposite figure : 
AB is a diameter of a circle M 
»m (Z B) 230? , AC = 6cm. »then AB = 
(a)3 
In the opposite figure : 
m (Z ABC) = 60° 
»m (Z AMC) = (y + 20) 
»then ym d 


(a) 30 ( Nyro 


In the opposite figure 


Circle of centre bd 
Ifm (AB) = en 


(a) 25° ( e» (c) 100° (d) 150° 
The inscribed d pposite to the minor arc in a circle is --- 
ght. (c) obtuse. (d) acute. 


(a) reflex. 


In the opposite fi, 


Two seii jt 

If the lengths of their radii are 2 cm. and 5 cm. 

s then 2. > LN 
(a) 2 Aes 


ieometry - Unit [5] - Part [1 Mahmoud Esm: 


| Page [ 10 ] - Math - Mr. Mahmoud Esmaiel - Mobile : 01006487539 - 01110882717 


The corresponding angles of the two similar polygons are ------------- in measure. 
(a) equal (b) different (c) proportional (d) alternate 


The distance between the two points (6 »0) »(—4 » 0) equals ... . length units. 
(a) - 10 (b) 10 (c) 2 (d) 24 


(c) adjacent. (d) vertically oppesit: 
ABC is a triangle having one symmetric line and its side le am 
»5and X cm. » then X= cm. A 


(a)5 (8 (c) 10 d) 


e ( 
The area of the triangle whose base length is 10 RY hei. 1 
30 


In the opposite figure : 

AB =AC » AB 22 X- 1 and AC = 
o then X = nen 

(a)3 

(c) 11 


(a) 1013 


(c)5 ( 

A vues its 

a wooden frame its je cm. » then its total area is cm? 
(a) 3050 ( (c) 2925 (d) 3250 


The area of the fy. whose diagonal lengths are 8 cm. and 10 cm. 
2 


(b) 18 (c) 40 (d) 80 


agon » the measure of the angle of its vertex equals .. 
(b) 108° (c) 120* (d) 135° 


If the radius length of the circle M equals 2 cm. ; then its circumference equals 
(a) 470 cm. (b) 5 7 cm. (c) 6 t cm. (d) 7 7t cm. 
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In the opposite figure : 


ABCD is a trapezium in which AD // BC 

» AD is a diameter of circle M 

» then the area of the shaded region is 

(a) 70 cm? (b) 147 cm? (c) 170 cm? (d) 224 cm? 


The radius dius of the circle whose centre is (7 » 4) and passes through 


equals --------------- length unit. U 
(a) 3 (b) 4 (c) 5 * (d) 


Circumference of a circle is 6 70 cm. » Lis a straight line at AY di: 
centre » then L is 

(a) a tangent to the circle. (b) a secant to. 

(c) outside the circle. (d) the dia: 


The measure of the arc that is opposite the noQ e of 
(a) 60 (b) 30 (c) 120 


The measure of the inscribed angle is 
subtended by the same arc. 


(a) half (b) third 
In the opposite figure : 

AB is a diameter of circle M 
»m (Z ABC) = 50° 

s then m (BC) = es 


a?” 


(c) 35 


In the opposite Fane: 


ABC is an equi triangle inscribed in circle M 


s then m 


(a) sO (b) 120° (c) 60° (a) 100° © 


A circle whose circumference 20 7t cm. its area = ^ Tt cm? 


(a) 10 (b) 100 (c) 200 (d) 400 
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The perimeter of the square whose area is 81 cm? is 


(a) 24 cm. (b) 8 cm. (c) 9 cm. (d) 36 cm. 


In the opposite figure : 

AM // CD , MD = DB 

»m (Z AMB) = 90? ; then m (AC) IEEE 
(a) 45? 

(c) 30° 


In the opposite figure : 

In a circle M ; AB // CD 

»m (Z BMD) = 80° 

»then m (AC) - 

(a) 20° (c) 80° 


(a)m, +m, =0 (b) m,-m,--1 


The sum of measures of the accumulative 

(a) 80 (b) 120 

The image of the point (A » B) by rota (0 » 180°) the point 

(a) (CA »B) (b) CA BO (c) (A 2B) (d) (A >B) 


san gle of measure 30? in the right-angled triangle 


^ 
(c) (d)2 


ABC is a triangle whi = ao sm (4 B) 240? , then m (4 A) = e= 


(a) 40° (b) 50° (c) 90° (d) 130° 


The medians of le intersect same point which divides each in 


the ratio ------4%.-- from its 
(a) 1:2 OL.) (1:3 (d)3:2 


The number of the symmetry in the equilateral triangle — 


(21 (b (c)3 (d) an infinite number. 
In the oppo: A 


ABC isa anid AB =AC 


A)= c 
(c) 80* (d) 70° 


»m( = 
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[B]: Essay Problems: - 


In the opposite figure : B D 
A 


A and B are two points belonging to the circle N a 


»DEAB CE the major arc AB 


such that AD = BC 
Prove that : m (Z ANB) = m (4 CND) 


KI In the opposite figure : 

AB is a diameter of the circle M 

»m (Z CMD) - 70? ; 

m (AC): m (DB) 25:6 

Find : m (ACD) (Assiut 2012) « 120? » 


ABCD is a quadrilateral inscribed in a ey AB is the midpoint of AB 
Prove that : CE = DE (Damietta 2016 » Giza 2005) 


In the opposite figure : 

Mis a circle ; CD isa tangent ircle at L 

AB and EF are two chords in ircle 

» where AB // EF // CD 

Prove that : CE = CF. D € 


(El-Beheira 2014 » Alex. 2011) 


In the opposite 
ABCD is ar i 


ina circle, 
» where CE JCD 
Prove that : AE = O = 


(El-Monofia 2016 » El-Fayoum 2011 » Souhag 2015) 
v. - : 


‘A L XC »MD1BY 
:MA=MD 
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c D 
X 


In the opposite figure : E 
AB is a diameter in a circle M / 
»DE isa tangent to it at C B 
» AB // DE » X is the midpoint of AC 

zy 


m(SY)-2m(CY) 
Find : The measures of the angles of A MDE (El-Monofia » u^ 201 LE 5° 60°» 


7 
Find the measure of the arc which represents i the measurfðfhe cir n calculate 
the length of this arc if the length of the radius is 21 om. y 2) 


"t lonofta’ 16) « 120° +44 cm. » 
In the opposite figure : Q 
M is acircle of radius length 7 cm. » 
m (Z AMB) = 120° O 
Find the length of AB (x = 2) Ky 


O (Suez 17) 43 cm.» 


C In the opposite figure : e 

AB is a diameter in a circle M » D 

ABN CD={E} Ts ^ 
»m (Z AEC) = 30° 


~ 
»m (AC) = 80° Find ; (El-Sharkia 17 » Aswan 17) « 80° » 


In the opposite fi N 
m (Z A)=30° gBC27¢ 4" 
the Qu- 2) /N 


c B 


(Gharbia 09) « 154 cm?» 


In the md 1 A 


A circle SN, cm. 
c B 


(Hint : Draw MD L BC) (New Valley 13) « 60°» 
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[A]: Choose The Correct Answer : - 


The sum of measures of the interior angles of the quadrilateral = 


(a) 90° (b) 180° (c) 270° (d) OY 


The area of the rhombus whose diagonal lengths are 6 cm. » 8 E 
* 


A square of perimeter 20 cm. ; then its area = 


(a)2 (b) 14 (c) 24 ays 


(a) 20 (b) 25 (c) 50 


and its radius length is r length unit» 
then the area of the opposite figure = 


(a)2 Ir (b) tr 


The measure of the arc which represents 

(a) 60° (b) 120° 

The ratio between the measure of the fhscfibed angle the measure of the central 
angle subtended by the same arc ej 

(a) 2:1 (b) 1:2 


In the opposite figure : 

If C is the midpoint x ^y 
s then AB . is N 

(a) < D> ey 


c A 
c 
A 
A 
B 


N 
(c) 100° (d) 130° 
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In the opposite figure : 

If m (Z ABC) = 40° > then m (Z AMC) = 

(a) 20 

(c) 80 (d) 140 


The measure of the inscribed angle drawn in a semicircle equals 


(a) 45? (b) 90° (c) 120* 


If m, » m, are two slopes of two parallel straight lines » then 
(a) mj +m, 20 (b) m, =m, (c) m,xm,--1 


The angle whose measure is 50° complements an angl 
(a) 90° (b) 130° (c) 50° 


If the projection of a line segment on a straight line A O 


» then the line segment the straight li Q 
(a) // (b) L CE ( 


‘If cos 2 X= 4 where X is an acute angle » 


(a) 15 (b) 30 


A XYZ is right-angled triangle at Y oa XZ, YZ 
(a) « (b) > ()- (d) twice 


The sum of lengths 6% 


(a) « 


»AB=2CX 
»then m (Z A) = z B 
(a) 30° (c) 90° (d) 45° 


The diagonal ual in length and not perpendicular in -----------+--- 
(a) square Sy (b) rhombus. (c) rectangle. (d) parallelogram. 


If the s gth of a rhombus is L cm. ; then its perimeter = ---------+---- cm. 
(a) L? (b) 2L? ()4L (à 2121 
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The area of a square whose diagonal length is 6 cm. equals 
(a) 36 (b) 18 (c) 24 


The number of sides of the regular polygon in which the measure one of its interior 
angles 135° = -..-.-.-------- sides. s 


(a)4 (56 (c) 8 


The longest chord in the circle is called .. 


(a) diameter. (b) tangent. (c) secant. 


If M is a circle of radius rin rcm. »then the hes of the senfehyle = Gey m. 


(a) 23r ©) + (OE (d) % 
If the area of the circle = 16 30cm?» Aisa iud on, ne wi A-8 cm. 
»thenA is 


(a) outside the circle. (b) in Gi O 


(c) on the circle. a 


The measure of the central angle is ---- ES o is opposite to it. 


(a) twice (b) half. d) more than 


In the opposite figure : 

If m (Z AMB) = 52° 

s then m (ADB) = 

(a) 52 (d) 308 
In the opposite figure : 

AB is a diameter in a ci 

m (4 CAB) = 45° 

s then m (Z ABC) = = 


(a) 40 Aas 45 
In the e 


M is a circle » m (4 


— 


»then m (BC th e 
(a) 116° (d) 64° 


In the op 

m(Z 

(a) 40° (b) 80° 
(c) 90° (d) 180° 
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The inscribed angle drawn in a semicircle is -- 


(a) an acute. (b) an obtuse. (c) a straight. (d) a right. 


In the opposite figure : 

Two concentric circle M » m (BC) = 80° 

» if the radius length of the smaller circle is 7 cm. 

and the redius length of the larger circle is 14 cm. » (n -2) »then? 
First : The perimeter of the smaller circle = -+ cm. 

(a) 44 (b) 22 (c)154 , 
Second : n (AD) = 2 

(a) 80 (b) 40 (c) 20 


If the figure ABCD ~ the figure XYZL » then m (4 B) 


(a)X (b Y ()Z 
If AB is a diameter of a circle » where A (3 »— 21) SS. of the 
circle is 


(a) (4 »-2) 


»then its area = 
(a) 48 


(c) 100° (d) 120° 


side lengths of a triangle. 


(28 )9 (c) 10 (d) 12 


In the op re : 
ABC is right-arlgled tri 


»m(Z C) 230 , AB 


s then AC = ~ Ny B 
(22 3 © 373 (06 


A circle it; LT is 5 cm. »then its circumference — 
(25 (b) 77 (c) 10 t 


If the the an is 9 Jt cm? » then its radius length = 
a)9 b)2 
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[B]: Essay Problems 


In the opposite figure : 

A ABC is inscribed in the circle M 
;D€ CA »m(Z BAD) = 130° 
»m (4 AMB) = 120° 


Find : m (4 MBC) 


In the opposite figure : 
M is a circle m (4 EMC) = 120° 
and BE = AB 


Find with proof : m (4 EAC) 
(South Sinai 16) « 30° » 


Using the opposite figure : (e 
Write the given data then find, 


(a) m (Z ABC) m Fre major) 


(New Valley 06) « 70° »280° » e 
CA In the oppositi t N 


CDisa tangent to thecircle 


» CD// AB AMB 
Prove natn eu (Alexandria 16 » Ismailia 13) 


ABC is a triangle Ked in the circle M such that m (4 AMB) = 90° » 


m (4 BMC) = ny 
Find : The X of the angles of A ABC (El-Menia 13) « 65° 345° » 70? » 


EH In Pede aud figure : D 
AB Aj in the circle M » 
MCL 


Prove that : m (Z AMC) = m (4 ADB) 
(Port Said 14 > El-Beheira 13) 
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CA In the opposite figure : 

AB is a chord in the circle M » 

CM // AB; BC AM={E} 

Prove that : BE > AE B 


In the opposite figure : 

If M is the centre of the circle 
m(ZAMC)2m(Z B) 
Find : m (Z B) 


In the opposite figure : 

AB is a diameter of a circle M » AC is a cho 
MD LAC »m(Z A) - 30? 

Prove that : (4) MD // BC 


In the opposite figure : 


AB is a chord of the circle M » O / 
m (Z D) 2 25? 
and m (Z MAC) = 40° N 


Prove that : SON LB 


C is the midpoint A N »y (Kafr El-Sheikh 2009) 


£A In the opposite figure : 
AB and BC ar chordgein cit€le M 5 


which has r: en; Ti. 
MDLA rsects D and inersects the circle M at E 5 


X is the midpoint «(B6 AB = 8 cm. m (Z ABC) = 56* 
Find : (2) m( ) (2) The length of DE 


^ (Souhag 2015 » Alexandria 2011) « 124° 52 cm» 
i 


In the o ite figure : 
ABt I Mat B > CD is a diameter of it » 

o MA and m (4 MDB) 22 X? 

Find : The value of X in degrees. (Ismailia 2006) «18°» 
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Lesson [3] 


The measure of an inscribed angle is half the measure of the subtended arc. 


In the sigs figure : 

m(ZC)=4 + m(Z AMB) 

(inscribed and central angles with common arc AB )» 
m(ZAMB)-m (AB) 


^ m(ZC)e 4m (AB) 


The measure of the arc equals twice the measure of thei 
Corollary @ 


[ me inscribed angle in a semicircle is a right angle. 


In the ide figure : o O 


"mz o-1 m (AB) (corollary Ds 


^. m (AB) = 180° O L 


«s. m (4 C) 2 90* 


N 


, The inscribed angle w. ight a... in a semicircle. 


Othe inscribed angle oh is subfén ÁN oy an arc of measure less than the measure of 


of a semici 
Well know oblem 


If two chords intersed «Quy point inside a circle ; then the measure of the included 
angle equals half Se sum of the two measures of the two opposite arcs. 


à semicircle is an acute angle. 0, 
B7» inscribed aly y o i ded by an arc of measure greater than the measure 


are two chords in a circle intersecting at the point E 
" m (4 AEC) = l I [m (AC) +m BD)] 


2 m(Z CEB) = i [m (BC)+ m (&D)] 
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Well known problem (2) 
If two rays carrying two chords in a circle are intersecting outside it, then the measure of 


their intersecting angle equals half of the measure of the major arc subtracted from it half 
of the measure of the minor arc in which both are included by the two sides of this 


CBN ED={A} 
m. A) - 1 [mCE)-m@D)] 


Draw CD 


In the same circle , the measures of all inscribed angles "C 


Given | Z C » Z D and Z E are inscribed angl ded G 


RTP. | m(ZC)-m(Z D)- m(Z E) » 
Prof | «> m(2.C)= 1 m(B) ^y c 
»m(4D)= 4 m(AB) 
»m(ZE)- 4 m(AB) IN 
/ QED) 


- m(ZC)2m(ZD)- 


In the same circle (or in any n 
subtended by arcs of eq 


i.e. In the circle M 


—. 
LÀ 


If m (AB) =m CD) > 

then m (Z X) 4. 
Notice that: In this case» [e of AB = the length of CD 
Also : If M and N are t col gruent circles 


and m (AB) 2f (CD) > 


pias" EE) 
Notice HENG e » the length of AB =the length of CD 


QO 
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Similarly : In any two circles M and N 
If m (AB) =m (CD) » 


then m (Z X) 2 m (Z Y) 
D 


Notice that: In this case »the length of AB # the length of CD 


The converse of the previous corollary is true also 


In the opposite figure : 

AB is a diameter in the circle M » 
AB // DC »m (DC) = 80° , 

m (AH) = 100° 

Find by proof : m (Z DHB) » m (4 
In the opposite figure : 

AB is a diameter in the circle 

the length of AD = the le 

.m (4 CAB) = 35? 


Find by proof : m (El-Menia 11) « 100° » 


In the opposite figure B 
ip the ci 


of (BC) , 
m (4 ABC) 270? 
Find each of : m (L BEA) » m (Z CAB) 


In the opposite fi B 
AB is a diametein the circle M 


» AC hesithe circle at A 
icti »BM=6cm, 


Find the length of each of : BC » AD (Soukag 17 » Kafr El-Sheikh 04) « 15 cm. »7.2.cm.» 
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In the opposite figure : 


H 
ang C 
AB is a diameter in the circle M » 
M (Z B) 2 40* , DH is a tangent to the circle M at D » ^. 


DH // BC 


Find: m (BC) Shiv d « 50? » 


In the opposite figure : e Gg 
AB is a diameter in the circle M ? 


DC // AB »m(Z AMD) = 70° S ( 
if 


Find by proof : m (4 ACD) »m (4 ABC) Cy Menia 17) «35? 555? » 


AB is a diameter in the circle M » AC is a chóflgyfch that ts BAC) = 30° , draw BC 
and draw MD L AC and to intersect it re. Ky 
(1) Prove that : MD // BC O 


(2) Prove that : length of BC = len; the radius of this circle. (El-Monofia 17) 


In the opposite figure : 
m(ZA)=40° »m (BD) 
»m (BC) = m (DE) 


Find : (1) m (EC) 


In the opp: e: 
"HW S a 

jm (LA)=70° , BEDEC 
SN 


(El-Dakahlia 17 » El-Sharkia 13) « 70° » 


Ms touching externally circles at A > BA > CA are two secants cut the circle M 


at B » C and the circle N at D » E respectively» m (Z BMC) = 140° 
Find : m (£D) (El-Dakahlia 2016) « 140° > 


Prep. [3] - Second Term - Geometry - Unit [5] - Part [2] - Mr. Mahmoud Esmaiel 


| Page [ 6 ] - Math - Mr. Mahmoud Esmaiel - Mobile : 01006487539 - 01110882717 


|In the opposite figure : 

CEN HD={A} » m (Z A) =40° 
DCN BH = {X} and m (4 DCB) = 26° 
Find : 

(0 m (CH) (2) m (Z HXC) 


In the opposite figure : 
ABC is an inscribed triangle in circle M 
»m(AB):m(BO):m(AC)-4:5:3 


Find : m (Z ACB) 


@ In the opposite figure : [o 
AB=AC,EE BC = 
E A 
Prove that : 
m (Z AEB) 2 m (4 AEC) 2 O (Souhag 2015) B 
EL In the opposite figure : 
ABC is a triangle inscribed in es / 
DE// BC A^ 
Prove that : m (Z DAC £ N 


KL In the opposite D) E ` 
ABNGD={ 

»EA= ey 
Prove that : EB = eo 
In the opposite iafe i 


AB is a diametebfh the circle M » C € the circle M » 


m (Z CAB) 90? » D is the midpoint of AC , 
DB) {H} 
(1) Find : m (Z BDC) and m (AD) 

(2) Prove that : AB // DC (Cairo 17) «30° »60* » 
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-: AB is a diameter in the circle M 

< m(ÁB)-2180 .-m(CD)-80* 

^ m (AC) +m (BD) = 180° — 80° = 100° 
~ AB// CD 

7 m (AC) =m BD) = 1" = so» 
7 m(Z DHB)- 4 ab; 

^ m(Z DHB) = 4 x 50° = 25° 
* m(Z AOB) = 4 [m (AH) +m (BD)] 


<. m(ZAOH)- i [100° + 50°] 275* (The req.) 


: m(Z ACD) = + m(Z AMD) 
(inscribed and ct angles subtended by AD) 
.m(Z ACD) = = x 70? 235* 


DC // AB > AC is a transversal n 
IT. ADU 
sv ABisa cany circle 


.m(Z ACB)- D 
= Bom A ABC AA ABC) = ri 55° 


+: AB is a diameter in the circle M 
<, m (Z ACB) = 90* 
"7 m(Z ABC) = 180° — (90° + 35°) = 55° 
similarly m (2 ADB) = 90° 
+: the length of AD = the length of DB 
^. AD=DB >» from A ABD : 
vm (4 DBA) = m (Z DAB) = 180°=90" — 45° 
+. m (4 CBD) = 55° + 45° = 100° (The 


m (AC) 22 m (4 ABC) = 140° 
~. Dis the midpoint of AC (e) 


som (AD) = 140° = 70° 

^. m (Z DCA) =35° 

+» AB is a diameter in the circle 

^ m (4 ACB) = 

^. m (4 CAB) = 180° — (90° a71 ° (Secor 


*: AC touches the circle'a 


< MA LAC 
In A ABC : (CB = (AB)? + P C}? = ek. 
^ CB=15c1 
 ABis a di Q B) = 90° 
s AD= ER] (Second req.) 


+; AB is a diameter in > 


E P 
~ m(AC) = N =2 x 40° =80° 


EDO 


^. m (BDC) -100* 


* me 
^. m (GB; zm ) = 100° _ soe 


2 


(The req.) 
e in fe M 
90° 
DO 


m(zC)- M) = 90° 
and tegens angles 
i (QED) 
is right-angled at C 


»m(Z A) 2 30* 
. BC- AB > AB is a diameter in the circle M 
7. BC = the radius length of the circle (QED2) 


4 [m EC) - 60°] = 40°». m EC) -60° = 80° 
^. m (EC) = 140° (First req.) 
+: m (BD) +m (BC) +m CE) + m (DE) = 360° 

+: m (BC) =m (DE) 
x 60° +2 m (BC) + 140° = 360° 


am (86) z80* (Second req.) 


M Aaa 1 [m (BC) - m (DE)] 
= + [180°-m @B)] 
^. 140° = 150" m (DE) 
+. m (DE) = 180° — 140° = 40° 
DE // BC <. m (SD) - m (CE) 
*: m (BD) + m (DE) + m (CE) = 180° 
7. m (BD) + 40° + m (BD) = 180° 
Atm BUS INP- 40° = 140° 
sm BD) = 4 = 70° 
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7 m(4BAC)=} m(4M) 
(inscribed and central angles 
subtended by the same arc) 


^. m (Z BAC) - 70* 
> BDM CE={a} 
am (ZE EAD) =m (4 BAC) = 70° (V.0.A.) 
<. m (ED) =2 m (4 EAD) =2 x 70° = 140° 
(The req.) 


~ m (BD) =2 m(Z BCD) 

^ m (BD) =2 x 26° = 52° 
7 m(ZA)- d [mCH)-m@D)] 

^ 4j [m (CH) - 52°] 

"m (CE) - 52° = 80° 

^ m (CE) = 132° (First req.) 
~ m(Z HXC)= 4 [m (CH) +m (8D)] 

^ m(Z HXC) = 4 [132° + 52°] = 92° 


(Second req.) 


+: m (AB) : m (BC) : m (AC) 24:5:3 
^ m(AB)-4X sm (BC) -5x »m(AC)=3 


4X5 X43 X= 360° m Mei 
2 Xe 3€" 230° ^ m(AB)s4x 2 
^ m(Z ACB) = i x 120° = 60° req.) 


AB SAC ^ m(AB)Zm 
<. m (Z AEB) = m (Z AEC) 


+» DE// BC 
<. m(Z DAB) =m (4 EAC) 
Adding m (Z BAC) to botlfsides 


* m(Z DAC) = Q5 
7 m(ZA ) 
(two inscril les subteni ID) 


m(ZB)-2m(ZD) 
(two inscribed angles subi by AC) 


© EASED xoci 
^ -m(LC) J-EB-EC (QED) 
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‘+ m (Z BDC) =m (4 BAC) 
(two inscribed angles subtended by BC) 
<. m (Z BDC) = 30° 
» m(BC) =2 m(Z BDC) =2 x 30° = 60' 
» 7 ABis a diameter of the circle M 
<. m (AB) = 180° 
em (AC) = 180° — 
"s Dis the midpoint 


2m (AD) = 20 = 
> m(Z ACDJ= 


(Second req.) 
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[A]: Choose The Correct Answer : - 


If two chords intersect at a point inside a circle then the measure of the included angle 
of the two opposite arcs. 


(a) half of the difference (b) half of the sum @ N 


* 
(c) twice the sum (d) twice the differeric: 


In the opposite figure : 

Misa circle in which 

AB L CD ;then m (AC) + m (BD) = z o 
(a) 45 (b) 90 


(c) 180 (d) 270 Q 
In the opposite figure : ^y B 


If m (AC) = 50° ; m (BD) = 110° 
»then m(Z E) = 


In the opposite figure : 


If AB is a diameter in circ 


>m (AC) =m CD) = m fBy- m 
tem (4 DAP gy" ^ 
(a) 72° (by 4° (c) 36° 


The length of d Which represélits i of the perimeter of the circle = --- 


(223r eo) (c) $m: (d)4Ttr 
In the oppo: m QD 


If M is centre of the cle) then m (Z CMB) = -++--++ 


(a) 36 ^y (b) 72 
(c) 144 Ny 


In the opp figure : 

AB is ter of a circle M 

»m (Z B) 230? ,AC=6cm. »then AB = 
(56 
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In the opposite figure : 
m (Z ABC) - 60* 
»m (Z AMC) = (y + 20)? 


s then y = = 
(a) 30 (b) 40 


In the opposite figure : 

Circle of centre M 

If m (AB) = 50° , then m (4 ADB) = 

(a) 25° (b) 50° 

The inscribed angle which opposite to the minor arc in a 
(a) reflex. (b) right. 


In the opposite figure : 

Two concentric circles. 

If the lengths of their radii are 2 cm. and 5 cm. 
m (CD) 

(a) 2 


s then 


(a) 25° 

(c) 75° 

In the opposite figure. 
If m (XZ) = 60° 

»m (YN) =40° 

»then m (Z E) = 


(a) 10 (b 
In the oppo UD 


Two concentric circ th centre M 


» the radii lengi m are 6 cm. and 3 cm. 


Ve pom iis 


(a) 60° Ny (b) 30° (c) 120° (d) 40° 
The “ey f the arc that is opposite the inscribed angle of measure 60° = ............... o 
(a) 60 (b) 30 (c) 120 (d) 90 
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The measure of the inscribed angle is the measure of the central angle » 
subtended by the same arc. 
(a) half (b) third (c) quarter (d) double 


In the opposite figure : 

AB is a diameter of circle M 
»m (4 ABC) = 50° 

> then m (BC) = s E 
(a) 40 (b) 50 


‘In the opposite figure : 
Misa circle » m (Z BAC) = 55? 
»then m (Z MCB) = - 
(a) 110 (b) 55 


In the opposite figure : 
ABC is an equilateral triangle uus ^ dus M 


s then m (4 BMC) = +--+ 
Qa / i 
(a) 50° (b) 120° A ) 60° (d) 100° 


In the opposite figure : 

AM // CD »MD - DB 

»m (Z AMB) = 90° , ef^ c) u— 
(a) 45° A^ 60° 


(c) 30° (d) 90° 


In a circle 
om(ZB 


(a) 20° (d) 160° 


Ny = 
In the oppo: re: 
If m (AC) 30^, AB // CD 
»then D)- B A 
(a) E (b) 15° (d) 60° D € 


The measure of the inscribed angle drawn in a semicircle equals 


(a) 45° (b) 90° (c) 120° (d) 80° 
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In the opposite figure : 

m (CE) = 100° 

»m (BD) = 30° 

s then m (Z A) = eres? 
(a) 70 (b) 65 


ı In the opposite figure : 

AB // CD »m(Z AWC) = 40° , 

then m (4 DEB) = -+--+ 

(a) 50° (b) 40° 
(c) 30° (d) 45° 


The measure of the arc which represents i the meas 


(a) 60° (b) 120° (c) “hep 
The ratio between the measure of the inscribed angle t6 the 


angle subtended by the same arc equals 
(a) 2:1 (b) 1:2 
In the opposite figure : 

If C is the midpoint of AB 
> then AB ... .2AC 
(a) « 

In the opposite figure : 
AB is a diameter in 

»m (Z ABC) - 40? st 

(a) 40° 

(c) 90° 


In the op 


In the circle 


ifm(ZM)-m(ZA 
pug, 


(a) 40° 


In the o 
If m( 
(a) 20 
(c) 80 
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[B]: 


In the opposite figure : 

AB is a diameter in the circle M > 
m (4 BMD) = 50° 

Find with proof : 

m (Z ACD) 


Essay Problems : - 


In the opposite figure : 

‘AB is a diameter in the circle M » 

the length of (AD) = the length of (DC) » 
m (Z ABC) = 70° 

Find each of : m (4 DCA) »m (4 CAB) 


(El-Ismailia 05) « 35° 920? » 


AB is a diameter in the circle M » AC is 


and draw MD L AC and to intersect ny 


(4) Prove that : MD // BC 
(2) Prove that : length of BC = 


M >N are two touching y cir, 


at B » C and the circl Nap 
Find : m (ED) AY ^ 


» of the hs of this circle. 


rd such thatf(Z. BAC) = 30° » draw BC 


(El-Monofia 17) 


at A » BA » CA are two secants cut the circle M 


sE ctively» m (Z BMC) = 140° 


(El-Dakahlia 2016) « 140° : 


In the opposite figure 


AB is a di à 
vn Amph 


Find: m (Z DEBI ^^ dum 


thec 


@ In the oy figure : 


ABC is e inscribed in a circle » 
DE// 
Prove that : m (Z DAC) 2 m (Z BAE) 


[e] B 
(El-Gharbia 2016 » Fayoum 2015 » Qena 2013) 
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In the opposite figure : 

AD and BE are two equal chords in length in the circle 
»AD MBE = {C} 

Prove that : CD = CE 


d 
ar s El 5. 2013) 
è A 


£ In the opposite figure : 

ABC is an equilateral triangle inscribed in a circle ^y D 
»DE€ AB ;EC€ DC , where AD =DE Ww 

Prove that : The triangle ADE is equilateral. (o c B 


c 


rough Fayoum 2015 » Alex. 2011) 


In the opposite figure : 


AB is a diameter in the circle M » ( Ky 


the length of AD = the length of BD » 
.m (4 CAB) = 35° 

Find by proof : m (2 CBD) 

In the opposite figure : 


AB is a diameter in the ci 


Misac Qiii 
»m (4 A) - 70 » BE MBC 


(El-Dakahlia 17 » El-Sharkia 13) « 70? » 


ABCi: Piate triangle inscribed in the circle M 
Draw ameter CD 


Prove that : m (Z ABD) = m (4 CBM) = m (Z ACD) (Beni Suef 2008) 
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| [A]: Choose The Correct Answer : - ] 


In the opposite figure : 

ABN CD={E} 

>m (AC) = 60° 

»m (BD) = 100° , then m (4 DEB) = -+1119 
(a) 160 (b) 60 (c) 80 


In the opposite figure : 
m (Z E) =35° 
»m(Z C) = 20° 


s then m (AC) = gno 
(a) 135 (b) 110 5s 


( 
The measure of the arc which equals ie measu the circle equals -+++ 


(a) 360° (b) 180° (c) 120? (d) 90° 


In the opposite figure : 

If m (Z AMB) - 52? 

»then m (ÁDB) = FEST 

(a) 52 (c) 128 (d) 308 


In the opp: [o : 

ABisa a> i 

»m (4 CAB) 245° 

» then m (Z ABC) = O. 

(a) 40 5 

In the o Mae : 

Misa ci yeu MBC) = 32° 


» then the minor) = -----+---" 
(a) 116° (b) 23° 
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In the opposite figure : 

m (4 ACB) = eee 

P (b) 80° 
(c) 90° (d) 180° 


The inscribed angle drawn in a semicircle is 


(a) an acute. (b) an obtuse. (c) a straight. 


In the opposite figure : 

Two concentric circle M » m ( BO) = 80? 

» if the radius length of the smaller circle is 7 cm. 

and the redius length of the larger circle is 14 cm. » (n = 
First : The perimeter of the smaller circle = -+--+ 
(a) 44 (b) 22 

Second : m (AD) = «+--+ o 

(a) 80 (b) 40 


(a) half of the difference O ) half of the sum 


(d) W. the difference 


to the,minor arc in a circle is 
é A (d) acute. 


(c) twice the sum 


In the opposite figu: 
Ait D» = OY 
»m (4 AMB) = 90° 2: nm 


(a) 45° 


(c) 30° 

In the ay 

In the circle M » 
ifm(ZM)-m ) = 50° 


s then m (Z 
(a) 40° (c) 100° (d) 130° 


In the figure : 

Circle tre M 

If m (AB) = 50° , then m (Z ADB) = 

(a) 25° (b) 50° (c) 100° (d) 150° 
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In the opposite figure : 

ABC is an equilateral triangle inscribed in circle M 
s then m (Z BMC) = 

(a) 50° (b) 120° (c) 60° 

In the opposite figure : 


AB is a diameter in the circle M 

»m (Z ABC) = 40° » then m (BC) = -+++ 

(a) 40° (b) 50° 
(c) 90° (d) 100° 
ı In the opposite figure : 

m (Z ABC) = 60° 

»m (4 AMC) = (y + 20)° 

a then y = eee o 

(a) 30 


‘In the opposite figure : 
Mis a circle » m (Z BAC) = 55? 
s then m (4 MCB) = ee 
(a) 110 (b) 55 
In the opposite figure : 
If C is the midpoint o: 
s then AB 


(a)< 


In the opposi 
AB isadi 
»m(Z B) =30° >A 
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The ratio between the measure of the inscribed angle to the measure of the central 
angle subtended by the same arc equals 


(a) 2:1 (b) 1:2 : (d) 2:3 


In the opposite figure : 

If M is centre of the circle , then m (Z CMB) = +- * 
(a) 36 (b) 72 

(c) 144 (d) 180 


The measure of the inscribed angle is the measure 


subtended by the same arc. Ry 
(a) half (b) third (c) quarter (d) 


The measure of the arc which represents 4 the meas le "Qo 


(a) 60° (b) 120° (c) 90° 

The length of the arc which represents i of he edi 
(227r (br 

The measure of the arc that is opposite 

(a) 60 (b) 30 

ı In the opposite figure : 

AB // CD >m (4 AWC) = 40° 

then m (Z DEB) = «+--+. 

(a) 50° b) 40° 


s 
(c) 30° Ni 45° 
In the opposite figure N 


If AB is a diameter in®ircle ay 
ym (@C) = =m GE) GP) =m FB) 
> then m A = Ae) 
(c) 36° (d) 18° 


(a) 72° SS 
In the opposite figu 

Two concentric By with centre M 

» the radii teer them are 6 cm. and 3 cm. 
ritm (AB got s then m (DC) = 


(a) 60 (b) 30° (d) 40° 


The measure of the inscribed angle drawn in a semicircle equals 


(a) 45° (b) 90° (c) 120° (d) 80° 
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[B]: Essay Problems 


In the opposite figure : 
ABC is an inscribed triangle in circle M 
, m (AB): m(BC): m C) =4: 5:3 


Find : m (4 ACB) 


In the opposite figure : 

AB and CD are two parallel chords in the circle 
» AD () CB= [F] 

Prove that : AF = FB 


In the opposite figure : 

‘AB is a diameter in the circle M »C © 
m (4 CAB) = 30° » D is the midpoint 
DBN AC ={H} 

(1) Find : m (Z BDC) and m ( 

(2) Prove that : AB // DC 

In the opposite figure : 

AB is a diameter in th 

AB//DC »m(DC)- 


m (AH) = 100° 
Find by p 


(El-Monofia 17) « 50° » 
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In the opposite figure : 

m (Z A) 2 40* »m (BD) = 60° 

m (BC) =m (DE) 

Find : (1) m (SC) @m@e) % 
ee inai fo 28 


In the opposite figure : * 


D is the midpoint of AB 
Prove that : 
m(Z ACD) = i m (Z ANB) 


In the opposite figure : O 


AB=AC EE BC ^y 
Prove that : Qv © 

m (Z AEB) = m (Z AEC) ^y (Souhag 2015) 
EL In the opposite figure : 

‘AB and CD are two equal ch 

in length in the circle ^ 

;AB(1CD- [E] 


Prove that : The tri E pee triangle. 


In the opposite figu : 

AB is a diame the ci 

» AC touc] «D 

If AC 2 9 cf; BM= 

Find the length vH BC »AD 


In the omen : 
AB and CD SY. chords in the circle » 
rant »if m (BD) = 60° >m (AD) = 100° , 
m (AC) = 120° 

Calculate : (4) m (CB) (2) m (Z CEB) (Alex. 05) « 80° »90° » 
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ess 


The cyclic quadrilateral 


It is a quadrilateral figure whose four vertices belong to one circle. 


{Generally | 
Generally 


*m(Z12m(Z2) » m(Z3)=m(Z4)> 
m(Z5)2m(Z6) » m(Z7)=m(Z8) 


are chords in this circle. 
* AC is a diameter of the circle which passes through the 
if the measure of each of the two angles ABC and 
* Similarly » BD is a diameter of the circle which p 
if the measure of each of the two angles BAD and B Ay 


The converse of theorem o (without 
on Ael 


If two angles subtended by the same b: 
measure ; then their vertices are on 


side of it have the same 
of a circle and the base is a chord of it. 


In the opposite figure : ri 

If Z C and Z D are drawn on the ba and on the same side of it » F i 

m (Z C) 2 m (Z D) > then the p 3B dp lie on a unique circle » 1 

then AB is a chord of it. RY Ny 
From the previous, we ix af 
The quadrilateral in, whith tery angles drawn on one of its sides as a base and 
their vertices 4 H quadrilateral and equal in measure and on one side 
of this side zi al. 


lic t5 


Elit there are two N awn on one of the sides of a quadrilateral » they are on the same 
i 


side of it and the ot equal in measure » then the quadrilateral is not cyclic. 


B Each of the recfayfgle » the square and the isosceles trapezium are cyclic quadrilaterals 
while ea e parallelogram, the rhombus and the trapezium that is not isosceles 


are "eS uadrilaterals. 
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In a cyclic quadrilateral , each two opposite angles are supplementary. 


Corollary 


The measure of the exterior angle at a vertex of a cyclic quadri 
measure of the interior angle at the opposite vertex. è 


Very Important Notes : ext 


If two opposite angles of a quadrilateral are supplement ateral is cyclic. 


In the opposite figure : 
Ifm(Z B)+m(ZD)=180° or m (Z A) - m 


An important remark 


If one of a cyclic quadrilateral's angl ight » then the diagonal opposite to this angle 
is a diameter of the circumcircle of, clic quagfilateral and the midpoint of this 
diagonal is the centre of this circ. 


— Corollary ^ 


If the measure of the e: gle cu of a quadrilateral figure is equal to the 
measure of the interi at theAhgos vertex » then the figure is a cyclic quadrilateral. 


- A summary of the cases in Ay quadrilateral is cyclic : — 
0! 


f the following conditions is verified : 


The quadril is cycli 
,. If there nt in Qy of the figure such that it is equidistant from its vertices. 


If there are two h Go e in measure and drawn on one of its sides as a base and 
on one side of thi 


If there are two opposite supplementary angles «their sum — 180?» 


If there is erin angle at any of its vertices equal in measure to the measure of 
the int gle at the opposite vertex. 


S 
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In the opposite figure : 


If AD » BE > CF are the altitudes of A ABC »then : 

* AD » BE and CF are concurrent at one point (say N) 

* From the figure we can get six cyclic quadrilaterals » they are : 
NFBD ; NECD » NFAE » FBCE » DCAF and EABD 


Tn the opposite figure : 
o 
m (Z A) 2 90? » m (Z DBC) = 40° » m (Z DCB) = ZR 
(1) Prove that : The figure ABCD is a cyclic RY teral Q AC N 
s 


è B 
(2) Determine where is the center of the circle passe: mron i WE of the figure ABCD 


(Cairo 2014) 


In the opposite figure : ^y A 
ABC is a triangle drawn in a circi BX LAC e LBC 

cuts it at Y and cuts the circle 

Prove that : 

CO ABYX is a cyclic a ley ral. Zz 


(El-Gharbia 17 » El-Beheira 17) 


and intersects G Y 
Prove that Q5 
(AX D clic digimpatera. 


(2) m (Z AYX) = 4: (Alexandria 2016 » Sharkia 2012) 


(2) BC bisects Z = 
ABCD is a square ‚AX "p BAC and intersects BD at X » DY bisects Z CDB 


L2 ABC is m in a circle »X C AB ,YC AC, where m (AX) = m (AY) 
»CXN ABE i} and BY N AC = [E] 


Prove ay 
@) e. cyclic quadrilateral. 


@ m( B) 2 m (Z XAB) (Alexandria 2015) 
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CQ In the opposite figure : 
ABCD is a parallelogram, E € CD where BE = AD 
Prove that : ABDE is a cyclic quadrilateral. 


CA In the opposite figure : 
ECAB .ECAB.m(AB)- 110* 
and m (Z CBE) = 85° 
Find : m (Z BDC) 


ELI In the opposite figure : 
m (Z ABE) = 100° 
and m (4 CAD) = 40° 
a 


as pee 
Prove that : m (CD) = m (AD) Ny B 
ej n 


CA In the opposite figure : 

ABCD is a quadrilateral inscribed isfci ere 
M EAB CB -CD and m (Z 

Find : (1) m (4 A) 


(2m(ZD) N 


(Matrouh 17 » Kafr El-Sheikh 14) « 40° » 110° » 
ABC is an acute-a angle, A in a circle. Draw AD | BC to cut BC at D and 


cut the circle at E. Draw CN | AB Yo cut AB at N 
Prove that : E 
@ The fig Cisa quadrilateral. 


m Em dep (Kafr El-Sheikh 2016 » Beheira 2015) 


CA In the opposit e: 
MandNaret ecting circles at A and B » 
AD is draw intérsect circle M at E and circle N at D > 
BC is dr. Ny. 
and C)# 70° 

(Fi [9a (2) Prove that : CD // EF (El-Monofia 17) « 110° » 


rsect circle M at F and circle N at C 
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In the opposite figure : 

AB is a diameter in a circle of centre M 

» AC isa tangent to the circle at A 

» E is the midpoint of DB » m (Z B) = 40° 

(4) Prove that :The figure AMEC is a cyclic quadrilateral. 
(2) Find : m (Z C) 


In the opposite figure : 

A AXY in which m (Z A) = 60° 

> XD bisects Z AXY » YB bisects Z AYX 
Prove that : 

ABCD is a cyclic quadrilateral. 


In the opposite figure : ^y 
X is the midpoint of AB NNEC Py O 
(1) Prove that : CXMY is a cyclic qu&dtilateral 


(2) Find the centre of the circle vo) sses through 
the vertices of the figure CX! (El-ismailia 17) 


In the opposite figure : 
BC is a diameter in the ci 
Prove that : 

The figure LMBD 


Sis. cen EE- (M) 


Prove that : 
MDCE isl eystic quadrilateral. (South Sinai 17) 
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In A BDC : m(Z BDC) = 180° — (40° + 50°) = 90° 
7. m (4 BAC) =m (4 BDC) =90° 

but they are drawn on BC and on one side of it 

<. The figure ABCD is a cyclic quadrilateral (Q.E.D. 1) 
sin A ABC: * m(Z A) - 90* 

z. BC is a diameter in the circle 


^ The midpoint of BC is the centre of the 
circumcircle of the figure ABCD (QED. 2) 


7 m(Z AXB) = m (Z AYB) = 90° 

and they are drawn on AB and on 

one side of it 

^. The figure ABYX is a cyclic quadrilateral. ^ 
(Q.ED.1) 

^ m(Z XAY)=m(Z XBY) 

(they are drawn on XY and on one side of it) 

+% m(Z CAZ) =m (4 CBZ) 

(two inscribed angles of the same arc CZ) 

^ m(Z XBC) =m (4 CBZ) 

~. BC bisects 2 XBZ 


+: ABCD is a square » AC 
and BD are two diagonals 
of the square 
^. m (4 BAC) 2 m (4 BDC) 
eZ m(LBAC)= 4 m(4B 
^ m(Z XAY)=m(Z XD’ 
on XY and on one side 


^. The figure AXYD is a qiue qua 


^ m (4 AYX)= 
(they are draw 


7. m (Z DEB) =m (4 DCB) (they are drawn on DB 
and on one side of it) 


w m(Z XAB)=m (4 XCB) 
(two inscribed angles of the same arc XB) 
^ m(ZDEB)-m(Z ) 


+» ABCD is a paral! 


quadrilateral. (Q.E.D.) 


and they are 

on the same side of 

~. The fi, is a cyclic quadrilateral. 
(Q.ED.1) 


ars) 


m (AB) = 40" - 55° 


"~ 2 CHBjs an exterior angle of the cyclic 
drilateral ABCD 


E) = m (Z ADC) = 85° 
«<. m (Ž BDC) = m (4 ADC) - m (4 BDA) 
= 85° — 55° = 30° (The req.) 


~ Z ABE is an exterior angle of the cyclic 
quadrilateral ABCD 


". m(Z D) =m (4 ABE) = 100° 


7 | InAACD: m (4 ACD) = 180° — (100° + 40°) = 40° 


7. m(Z ACD) 2 m (4 CAD) 
- CD=AD 
<. m (CD) =m (AD) 


* ABCD is a cyclic quadrilateral 
^. m(Z A) = 180° — 140° = 40° 
(First req.) 
7 CB=CD 
7. m(Z CBD) =m (2 CDB) = B? 140" = 
** AB is a diameter in the circle M 
~<. m(Z ADB) = 90* 


~<. m (Z D) 2 90* + 20° = 110° (Second req.) 
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In AAXY: : m (Z A) = 60° 
; CN LAB » AD.L BC < m (ZX) +m(Z Y) = 180° — 60° = 120° 
7, m (Z ANC) =m (Z ADC) Y a ym(ZX)+Fm(Ly)=4 x 120° =60° 
JE 7m (Z CXY) +m (4 CYX) = 60* 
and they are drawn on AC END ZZ -. m (4 XCY) = 180° — 60° = 120° 
and in one side of it » YBN XD={c} 
^, The figure ANDC is a cyclic quadrilateral (Q.E.D. 1) 2m (Z BCD) =m( 
+: 4 BND is an exterior angle of the cyclic ^ m(Z BCD) +m(. 
quadrilateral ANDC 


^. m(Z BND) 2 m (Z ACB) 

~ m(ZACB)- m(Z E) T 

(two inscribed angles of the same arc AB) 

©. m(Z BND) = m (Z BED) (Q.ED.2) 


a i - 
Construction : Draw AB 3 = 


ion ci 
(2) 
Proof : - the figure ABCD I, Quo se MYC) = 180° 
is a cyclic quadrilateral is a cyclic quadrilateral 
^ m(Z BAD) = 1805 — 70° = 110° (QED.1) 


m (MXC) = 90° 
*' The figure ABFE is a cyclic quadrilateral and i é S circle which passes through the 
"d of 


=90° 


2 BAD is an exterior angle of it f the figure CXMY is the midpoint 
^ m(ZF)em(Z BAD) = 110° (First (Q.E.D.2) 
^ m(Z F)* m (Z C) = 110° + 70° = 180° 
but they are two interior angles on the same s .- BC is a diameter in the circle 
the transversal FC -. m(Z BDC) 2 90* ; m(Z CEB) = 90° 
^ CD // EF ^. BE » CD are altitudes in A ABC 
~ BENCD={L} 
-. Lis the point of intersection of the altitudes of A ABC 
-. AM is an altitude of A ABC 
^. m(Z AMB) = 90° 
^. m(Z LMB) + m (Z BDL) = 90° + 90° = 180° 
-. The figure LMBD is a cyclic quadrilateral (Q.E.D.) 


+: AB is a diameter in the circ 
»ACisa tangent to the circ] 

^ ACLAB 

»7 Eis the midpoint of 

^ m(Z MEC) = 90° 


7 BELAC 
boy sp »CF LAB > BEQCF- [M] 
(Second req.) <. Mis the point of intersection of the altitudes of A ABC 
> AD passes through the point M 
< ADLBC 
^, m (Z MDC) + m (Z MEC) = 180° 
7. The figure MDCE is a cyclic quadrilateral (Q.E.D.) 
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[A]: Choose The Correct Answer : - ji 


It is possible to draw a circle passing through the vertices of a 


(a) rhombus. (b) square. (c) trapezium. (d) par; or^) 


Ifm (4 A) - i m (4 C) in a cyclic quadrilateral ABCD ; then m N 
(a) 20 (b) 30 (c) 60 


In the opposite figure : 

m (Z A) = 48° » then 

the measure of major arc BD = 
(a) 260° (b) 265° 


In the opposite figure : 


‘AB is a diameter in the circle M 
»m(Z ABD) = 25° 
»thenm(Z C) = eneee 


(a) half of the aeiy Nw half of the sum 
(c) twice the sum (d) twice the difference 


* 
The measure ee =o the inscribed angle of measure 60° = 


obtuse. (c) a straight. (d) a right. 


(a) an acute. 


(a) 60 XY (b) (c) 120 (d) 90 
The inscribedángle * a semicircle is 


ABCD is a cycli rilateral; m (Z A) = 60° ;then m (Z C) = 
(c) 90* (d) 120° 


(c) 30* (d) 50° 
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In the opposite figure : 

m (4 ABH) = 100° ; m (AD) = m (DC) 

s then m (Z ACD) = s9 

(a) 100 (b) 80 (c) 40 


In the opposite figure : 
ABCD is a cyclic quadrilateral »m (Z D) = X? »(Z B) 2 22C 


(a) 120° (b) 100° 
(c) 60° (d) 50* 


The measure of the arc which represents i the measu; 


(a) 60° (b) 120° (c) 90° 


The inscribed angle which opposite to the min 
(a) reflex. (b) right. 
The sum of measures of the two opposite an; 


(a) 180 (b) 120 


In the opposite figure : 

m(ZA)=X° »m(ZC)=2X°% 

» then X=- 

(a) 60° (d) 20° 


ı In the opposite regi 
m (4 ADC) = 80? ; thei ( 
(a) 10 e 

(c) 60 


In the op; : Q5 A B 
aaan, => »m (Z D) 2 65? then: ÁN N 
First : m (Z B) = poe N Y 
(a) 65 Ay (b) 115 (c) 90 (d)45 


Second : m( EE sese 


(a) 65 Ny (b) 90 (c) 25 (d) 60 


The ne een the measure of the inscribed angle to the measure of the central 
angle subtended by the same arc equals 


(32:1 (b) 1:2 i (d) 2:3 
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The measure of the arc which equals half the measure of the circle equals 


(a) 360° (b) 180° (c) 120° (d) 90° 


Which of the following shapes is a cyclic quadrilateral ? 


(a) rhombus (b) rectangle (c) parallelogram (d) trapezium 


A 


In the opposite figure : 

Mis a circle »m(Z MBC) = 32° 

» then m c the minor) = e à a 
(a) 116° (b) 23° (c) 58° (2174 


In the cyclic quadrilateral each two opposite angles 


(a) equal. (b) complementary. (c) alternate. aun, 
A 


In the opposite figure : O 
If M is a circle 


»m (Z BCD) = 130° 

s then m (4 BAD) = see 
(a) 50 (b) 130 
In the opposite figure : 

If m (4 BAD) = 60° 

» then m (4 BCF) = «+++ 
(a) 30 


(c) 80 S 

In the opposite figure * Ly 

If M is the centre of thécircle ty f Ses 

m (4 BMD; " Cc iu 

»then m( \ pe 
B 


(a) 70* (c) 125° (d) 55* 


Tn the opposite fig 

If AB is a diamef@hin circle 

»m (AC) = nifD) = m (DE) = m EF) = m (FB) 
be à 


s then m KY = 
(a) 72° (b) 54° (c) 36° (d) 18° 


The cud of circles that pass through three collinear points equals 
(a) zero. (b) one. (c) three. (d) infinite number. 
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Number of the circles that pass through three non-collinear points equals 
(a) zero (b) one (c) three (d) an infinite number 


In the opposite figure : 
If C is the midpoint of AB 


In the opposite figure : 

m (Z BCD) = 115° 
»m(ZA)=X+ 15° 

» then the value of X = + 
(a) 130 (b) 100 


ı In the opposite figure : 
If Mis a circle , E EDC » m (4 BAD) = 
s then m (4 BCE) = vee m 
(a) 35 (b) 70 
In the opposite figure : 
In the circle M » if m (Z AMC) 
s then m (Z ADC) = 
(a) 40° 


In the opposite fi; 

ABN CD = {E} 

»m (AC) = 60° 

om (BD) = then 

(a) 160 (d) 100 

The measure of the bed angle is the measure of the central angle > 


subtended by thi arc. 

(a) half (b) third (c) quarter (d) double 
The reu d central angle is --------------- the measure of the arc which is opposite to it. 
(a) twi. (b) half (c) equals (d) more than 
TS cyclic quadrilateral and m (Z B) = 4 m (Z D) »thenm(Z B) = 

a) 90° (b) 60° (c) 120° (d) 180° 
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[B]: Essay Problems: - 


LL In the opposite figure : 
AB - AD » m (Z A) = 80? 
and m (Z C) = 50° 

Prove that : 


(1) Prove that : The figure ABCD is a cyclic 


(2) Determine where is the center of the circle passes throi vertices of the figure ABCD 


Draw DE L AB and CB N D } 
Prove that : 


In the opposite fi; 4 


ACDE is a cyclic quadri l. Ky (El-Fayoum 2011) 
ch 


AB is a diameter in cigcle M 


AE is a chorj EDL intersects AE at D 
Prove aay b a 
Q) The point$ D » Q B have one circle passing through them. 

Qo 


(2) m(Z AME) =2 (Kafr El-Sheikh 2011) 


EI ABC is a grianglé inscribed in a circle , X € AB , Y € AC» where m (AX) =m (AY) 


»CX NAB = {DB} and BY M AC - [E] 
Prove that : 


e BD a cyclic quadrilateral. 


@)m (4 DEB) 2 m (Z XAB) (Alexandria 2015) 
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In the opposite fi 


igure : 
ABC is a triangle drawn in a circle » BX L AC » AY L BC 
cuts it at Y and cuts the circle at Z 
Prove that : 
(D ABYX is a cyclic quadrilateral. 49): 


(2) BC bisects Z XBZ bia Mp 


eG N, eira 17) 
£A In the opposite figure : 
ABCD is a cyclic quadrilateral which has AE bisects Z Ug 
and DF bisects Z BDC ? wi 
Prove that : $ 


(1) AEFD is a cyclic quadrilateral. o 
(2) EF // BC IS VÉI-Menia » El-Dakahlia 2013) 


— 


L2 ABCD is a square » AX bisects Z BAC and interse $S at X » DY bisects Z CDB 


and intersects AC at Y O 
Prove that : 


(D AXYD is a cyclic quadrilateral ay 
(2) m (Z AYX) = 45° Á/ (Alexandria 2016 » Sharkia 2012) 


Œ In the opposite figure : ^ 


A circle with centre M 

» X and Y are the two. ints RBghd AC AC respectively. 

Prove that : ^ e A 
@AXYMisac "a d B 


@m(z 
@ AMi eter i Oe passing through the points A » X » Y and M 


V (Red Sea 2012) 
Ì In the ia 
M 


M and N are,two i ia d circles at A and B » 


AD is drawn to tersect circle M at E and circle N at D » 
BC is dr. intersect circle M at F and circle N at C 
and ) ="70° 

(0) Find : m (Z F) (2) Prove that : CD // EF (El-Monofia 17) « 110° » 
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ı We can draw a circle passes through the vertices of . 


(a) rectangle. (b) rhombus. (c) trapezium. (d) pardictogtam. e 
The figure is said to be cyclic quadrilateral if the measure of any "2 NC 1 
vertex equal to ............-.. of the interior angle at the opposite vertex? 


(a) the measure. (b) half the measure, ^f 


In the opposite figure : 

m (Z B) = 120° Q? 
» BC // AD > then m (4 BCF) = +++ ° 

(a) 30 

In the opposite figure : 

H EDA , AO bisects Z HAB 


»m(Z HAO) = 55° 
s then m (Z C) = e 


(a) 55° (b) 75 


(c) twice the measure. (d) third the ra 


In the opposite figure 

Mis a circle in whi 

ABLCD s then m (AC) + m GBD) = ^ 
e 


(a) 45 (b) 90 
(c) 180 « e (d) 270 
an wn Nem vertices Of -—— 


(a) a trapezium. iombus. (c) a parallelogram. (d) a rectangle. 


A circle c: 


The number of o d tangents of two touching circles externally equals -++--++ 


(a) 0 —— (b) 1 (02 (3 
The number of c6mmon tangents of two distant circles is ............... 


(a) 1 (b) 2 (c)3 


The mi of the inscribed angle drawn in a semicircle equals -+--+ 


(a) 45° (b) 90° (c) 120° (d) 80° 
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If DHWQ is a cyclic quadrilateral with a right-angle at vertices Q » then 


is a diameter in its circle. 
(a) DQ (b) HW () WD (d) DH 


M and N are two intersecting circles their radii are 5 cm. »2 cm. » then MN € 
(a) ]3 »7[ (b) [3 »7] (c) [3 »7L (à ]3 +7] 


In the opposite figure : 
Misa circle , MA | MB 

s then m (Z ACB) = se 
(a) 45 

(c) 135 


In the opposite figure : 
If E € BC , CX bisects Z DCE 
»m(Z XCE) = 62° 
»thenm(Z A) = 

a) 62° 
In the opposite figure : 
m(Z AHC) = 
(a) 25° 
(c) 75° 
In the opposite fi 
If m (4 A) = 120° » 
(a) 60° 
(c) 120° 


In the o figure : 

If m( 30° » AB // CD 
» then m (Z BED) = 

(a) 10° (b) 15° 
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The length of the arc which represents 4 of the perimeter of the circle = -= 
(a)20r (Xr () inr (d)4a0r 


Number of circles passing through a given point 
(a) one circle. (b) two circles. 
(c) three circles. (d) infinite number of circles. 


Two circles M and N with radii lengths 8 cm. and 5 cm. respecti 
when MN € - 


(a) ]13 »3[ (5) ]3 » 13[ ()R-[3 213] ¢ 23} 


If the surface of the circle M ( the surface of the circle N = then 


Mand N are e1212 Q 
(a) distant. (b) concentri 
|_(c) touching externally. _ (d) inte: QO 


M and N are two circles their two radii lengths are d3 cxf pectively 
If MN = 8 cm. » then the two circles are 


(a) touching internally. 

(c) touching externally. 

The number of circles which can be passes through the endpoints of a line 
segment AB equals -- - O / 

(a) 1 (b) 2 (c) 3 
AB is a line segment » the ber ofthe circles passing through the two points 
A»Bis A 

(a)1 )3 (d) infinite number, 

If A and B are two the p) » if AB = 4 cm. » then the smallest radius lengi 


of circle passing throug by "bU 5 
(3)2 (b) 3 (c)4 (d) 5 


(d) an infinite number. 


The centres circl qa. through the points A and B lie on 
(a) AB © (b) midpoint of AB 
(c) the symmetry «as (d) the perpendicular to AB from B 


One of the followin; ents identify one and only one circle » if we have 


(a) radius ten Pag one of its points. (b) two of its points. 


(c) only =~ points. (d) its centre and one of its points. 
The y e inscribed circle of any triangle is the intersection point 
(a) its medians. (b) its heights. 

(c) the symmetric axes of its sides. (d) bisectors of its interior angles. 
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The centre of the circumcircle of any triangle is the point of intersection of 
(a) the interior bisectors of its angles. (b) the exterior bisectors of its angles. 
(c) its heights. (d) the symmetric axes of its sides. 


M and N are two intersecting circles the lengths of their radii are 3 cm. and 5 cm. 
» then MN © 


(a) [2 »8] (b) [2 > 8[ (o ]2 »8] @ p Ay 
M and N are two intersecting circles »r, = 3 cm. »r,=5 cm. "Oy ^D 
* 


(a) Jo »5[ (b) ]2 »8[ © ]8 » =f 


If the circle M f the circle N= {A » B} » then the two 7 


(a) intersecting. (b) concentric. 


(c) touching externally. (d) distant 
M and N are two circles of radii lengths 9 cm 
»then the two circles are 


(a) intersecting. 
(c) touching externally. 


The surface of the circle M f the su f the circle N = {A} and the radius length 
of one of them is 3 cm. and MN = <p. » then thggradius length of the other 


c) 11 (d) 16 
The centre of the inscribed circ i 
(a) altitudes. Np medians. 


(c) axes of symme sides N (d) bisectors of its interior angles. 


' The centre of the a m he triangle is the intersection point of its m 
(b) medians of a triangle. 


(a) altitudes cy 
(c) —À isecto) MEC sides of a triangle. (d) bisectors of its angles. 
If the two ci MSN fous externally » the radius length of the circle M is 4 cm. 

» if MN =7 cm. then cumference of the circle N is cm. 


(a) 4 TU 67 (c) 7 t (d) T 


IfM »N are La. STEM circles internally: their radii lengths are 5 cm. » 9 cm. 
»then 


(a) 14 (05 (d) 9 
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[B]: Essay Problems 


£1 In the opposite figure : 

ABC is a triangle in which : AB 2 AC 5 
BX bisects ZB and intersects AC at X » 
CY bisects Z C and intersects AB at Y 
Prove that : 

(1) BCXY is a cyclic quadrilateral. 

(& XY // BC 


ABC is an isosceles triangle which has AB = L^. s thi 
draw BE L AC » where BE N AC = {E} 
Prove that : The points A » B » D and E have ome&ircle Det through them. 


Ky (Dakahlia 2012) 
E 
CA In the opposite figure : Oo © r 


ABCD is a parallelogram, E € CD BE-AD 


Prove that : ABDE is a cyclic / 


(S. Sinai 2013) 


In the opposite figure : 

m (Z ABE) = 100° RY Ky 
and m (4 ca =a N 
Prove that : m (D)= ey 


In the i À 
ABCD is aðyelic et » CB is a diameter in the circle M > 


m (Z ABC) = 60° ength of ÁD - the length of CD 


Prove that : CA bisécts Z DCB 


In the opposite Yeure : 


ABCD is a q ilateral inscribed in a circle M where 
AE bi A and cuts the circle at E 
Prove that : CE bisects Z XCD 
(Assiut 12) 


Page [19] - Prep. [ 3 ] - Second Term - Geometry - Unit [5] - Part [3] - Mr. Mahmoud 


| Page [ 20 ] - Math - Mr. Mahmoud Esmaiel - Mobile : 01006487539 - 01110882717 


£ In the opposite figure : 
ABCD is a quadrilateral inscribed in a circle M where 
M EAB , CB = CD and m (7 BCD) = 140° 
Find : (4) m (Z A) B 
(2) m (Z D) 


(Matrouh 17 » Ka) 
ABC is an acute-angled triangle inscribed in a circle. Draw AD, C to 


cut the circle at E. Draw CN _L AB to cut AB at N ^y Q5 


Prove that : Qy 
@) The figure ANDC is a cyclic quadrilateral. Ww 


@in (Z BND) = m (Z BED) Secs Aga 2016 » Beheira 2015) 


In the opposite figure : €2 O 
ABCD is a parallelogram » & O 
the circle which passes through Ny 

the points B » C and D intersects AB at © 

Prove that : AD = ED 


In the opposite figure : 


BC is a diameter in the circle 
Prove that : 


(4) The figure ABDE is 
(8) m (Z CED) = i 


In the opposite figu 


AB and AC dy. circle fps and C respectively 


»m(ZA)= 
Prove 
(4) The figur& AB is clic quadrilateral. 


(2) A MCD is an is s triangle. 


In the opposite 
ABisa di fs a circle of centre M 


» AC is a t to the circle at A 

»Eis GeVjdpoint of DB » m (Z B) =40° 

(1) Prove that :The figure AMEC is a cyclic quadrilateral. 

(2) Find : m (Z C) (El-Wadi El-Gedied 2014) « 50° » 
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In the opposite figure : 

M is a circle D is the midpoint of the chord EC 
»BCisa tangent to the circle M at C and AB // MC 
Prove that : 

The-figure ABCD is a cyclic quadrilateral. 


In the opposite figure : 

A AXY in which m (Z A) = 60° 

» XD bisects Z AXY » YB bisects Z AYX 
Prove that : 

ABCD is a cyclic quadrilateral. 


In the opposite figure : 

AB // DE » BC // DF 

and m (4 ADE) + m (4 CDF) = 180° 
Prove that : 

The figure ABCD is cyclic quadrilai 


In the opposite figure : 
X is the midpoint of AB » MN 
(1) Prove that : CXMY i: 


(2) Find the centre of th 
the vertices of the 


In the opposite figure 


— @ 
BC is a diametegfin the cir Qv 
Prove that 
The figure D is Qu quadrilateral. 
Ny (Ismailia 2012) 


ABisa m the circle M » AC is a chord in it » D is the midpoint of AC, 
DM is cut the circle at E. Draw BF L AB to cut ACatF 


Prove) 
(4) The figure MBFD is a cyclic quadrilateral. 
@m(ZF)=2m(Z BAE) (Port Said 2008) 
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First :) The two tangents drawn at the two ends of a diameter in a circle are parall 


i.e. In the opposite figure : 
If AB is a diameter in the circle M and the two 
straight lines L and K are two tangents to the 
circle at A and B respectively » 
then the straight line L // the straight line K 
(because the straight line L L AB and the straight line 


f 


Second : ) The two tangents drawn at the two ends of a chord of a circle are intersecting. 


i.e. In the opposite figure : 


If AB is a chord in the circle M and the Y 
straight lines L and K ar e two tangents {Oy 
the circle at A and B respectively » 


straight lines L and K are inters 

outside the circle M (Say 

called tangent- segments 2 is » ei 

of tangency. A Ky 
A^ 

The two oa a dr: a circle from a point outside it are equal in length. 


isa exl the circle M > 
AB are two tangent-segments 


Ny at B and C respectively. 
ABE AC 
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Corollaries of theorem (4) : 
Corollary @ 


The straight line passing through the centre of the circle and the intersection point o 


the two tangents is an axis of symmetry to the chord of tangency of those two tan; 


In the opposite figure : 


If AB and AC are two tangents to the circle M at B and C 
respectively» then AM is the axis of symmetry to BC 


ie. AM | BC; BD- CD 


Corollary @ 


The straight line passing through the centre 


between the two radii passing through “ey poin 


In the opposite figure : 


If AB and AC are two tangents to the 


circle M at B and C respectively they 
* AM bisects Z BAC 
* MA bisects Z BMC 


E sE = CE , AM LL BC 


B 
m(Z and (Z H e 
i.e. The figute AB, cyclic quadrilateral. 


Enc BAM) = ( M) = m (Z CAM) 2 m (Z CBM) 
n AMB) = m (2/ACB) = m (4 AMO) = m (4 ABO) 


Definition ^y 
The inscribed Wifcle of a polygon is the circle which touches all of its sides internally. 


The centre of the inscribed circle of any triangle is the point of intersection of the 
bisectors of its interior angles. 
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The common tangents to two circles 


* It is said that the tangent AB is an internal common tangent to the two circles M and N 
if the two circles M and N are on two different sides of the tangent. O) 


* It is said that the tangent ‘AB is an external common tangent of the two circles M H 
if the two circles M and N are on the same side of the tangent. 
les, 49 


The following table shows the number of the common tangents to 
different situations (locations) : 


Two distant circles 


4 common tangents Quas tangents 
* L, and L, (external) * L, and L, (external) 
. L, and L, (internal) LI L, (internal) 


Two circles touching internally 


L 


One common tangent 
. L, (e e Lis the common tangent (external) 


* There are ernal tangents * There are no internal tangents 


One circle inside the other 


m 


v 
YX © ®@ 


There are no common tangents 
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The angle of tangency is the angle which is composed of the union of two rays > "e 


of them is a tangent to the circle and the other contains a chord of the circle p: 
through the point of tangency. 


In the opposite figure : 
If AC isa tangent to the circle at A and AB contains the chord 
»then Z BAC is an angle of tangency in the circle M » its 
AB is called the chord of tangency of the angle of ey Y 4 " 


( i.e. ) The measure of the angle of tangency = i ofthe ie intercepted by its sides. | 


In the opposite figure : Ny 
* Z BAC is an angle of tangency that inte; AB AD its sides. 


- m (4 BAC) = 4 m (AB) O B 
* Z BAD is an angle of tangency tercepts the major AB 
B & C 


between its sides. N 


- m(Z BAD) = E m le maj 


A 


The measure of the angle of y is equal to the measure of the inscribed angle 
subtended by aye arc. 


The measure of t! a = É tangency is half the measure of the central angle 
subtended by th; 


In the opposite ftus: 
m (4 BA gency angle) = i m (AB) B 
DE T (central angle) = m (AB) 
A Č 


-. m (Z BAC) (tangency angle) = 4 m (4 AMB) (central angle) 
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The angle of tangency is supplementary to the drawn inscribed angle on the chord of the 
angle of tangency and in one side of it. 


Very Important Notes 


If a ray is drawn from one end of a chord of a circle so that the le betwee 
and the chord is equal in measure to the inscribed angle subtended by the c! 
alternate side , then this ray is a tangent to the circle. 


* 
If AB is a chord in the circle M » Ry 
AD is drawn such that m (Z BAD) =m (Z C) » Q (o 
then AD isa tangent to the circle M o 


| Examples : | S 


Thus in the opposite figure : 


CA In the opposite figure : ty ^y LR 

— TA 3 D 

AB and AC are two iip circle O 4 

, AB // CD and m (4 BMD) = 130° 
B 


(1) Prove that : CB bisects Z 4 


(2) Find : m (Z A) (El-Fayoum l-Gharbia 16 > El-Kalyoubia 16 » El-Menia 15 » Cairo 14) « 50? » 


In the opposite figu NY N, 
AB and AC are gh wn from A 
m (Z AMB) = 70° 4" 


Find : (1) m (JL ABC) 


@) "DO 


CA In the opposite [ 


M and N are two cifles touching externally at D and AB is 
a common to them at A and B 
DCisa Agon tangent to the two circles at D » 


wher GN AB={c} 


Prove that : (4) C is the midpoint of AB 


@ AD .L BD (Alex. 2014 » 2016 » South Sinai 2012) 
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In the opposite figure : 
AB and AC are two tangent-segments to the circle at B and C 
»m(Z BDC) = 65° $ 


D Q 
Find with proof : m (Z BAC) Seco 


(South anii aii rf 14) d S0? » 


A 


C In the opposite figure : * 


o 
ABC is a triangle inscribed in a circle o 
» BD is a tangent to the circle at B Q (o A 
;X EAB and Y EBC » where XY // BD 
Prove that : AXYC is a cyclic quadrilateral. (Cain S es 14 , Port Said 13) 


So” 


In the opposite figure : 


Find : m (Z BAC) 


ABisa tangent to the circle M Kk 


N (El-Wadi El-Gedied 17) « 40° » 


In the opposite fi; $ p 
XYand XZ are two tangents e circle from the point X SÄ 
* 
»m(Z D)=110? »m (2 O= " 
Prove that $ E) = ) f 
X ra 
Y 


O (Assiut 17 , El-Gharbia 17) 


KT ABCD is;a quadfilateral inscribed in a circle » E is a point outside the circle 
and EA and yf two tangents to the circle at A and B » If m (Z AEB) = 70° 

and m ( ) = 125? , prove that : 

OAR 

(2) AC is a tangent to the circle passing through the points A » B and E (Alex. 17) 
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In the opposite figure : 
DA and DB are two tangent-segments to the circle M at A and B 
C Ethe circle M such that AB = AC 


Prove that : AC isa tangent to the circumcircle of A ABD 


L ABCD is a parallelogram in which AC = BC 


Prove that : CD is a tangent to the circle circumscril 


[LO ABC is a triangle inscribed in a circle. ADisa je" e circle at A s 
X GAB and Y GAC where XY // BC O 


Prove that : AD is a tangent to the P= thi the points A » X and Y 
O (El-Fayoum 17 » Alexandria 15 » El-Beheira 14) 


In the opposite figure : 
AL and AC are two t y ses 


to the circle M at L 


» AL L AC » AC » cm. 
(1) Find wi f : th of AL 
AL i: 


(2) Prov 


eai to the circle passing through 
the vertices of G gle ANC (El-Sharkia 2016) « 7 cm.» 


^y 
e 
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+> m(ZBCD)= d 7 m(4M) 

(inscribed and "» angles of the same arc BD) 
^m(Zz BCD)- 4 x 130° = 65° (> 
- AB/I CD 

-. m (Z ABC) = m (Z BCD) = 65° (alternate angles) 
+: AB and AC are two tangent-segments to the circle M 
^S AB=AC 

«z. m (4 ACB) = m (4 ABC) = 65° (2) 
From (1) > (2): 2. m (4 ACB) 2 m (4 BCD) = 65° 
<. CB bisects Z ACD (First req.) 
»m(Z A) = 180° - 2 x 65° = 50° (Second req.) 


z^ AB and AC are two tangent-segments to the cil 
at B and C 


*. m (4 ABC) =m (Z ACB) 


- m(Z BDC) (the i 
"m(Z BAQ- I 


» ABisa tangent-segment to the circle M at B 
> MB is a radius <- m (Z AMB) - 90* 
From A ABM : m (4 MAB) = 180° — (90° + 70°) 
= 20° 
» ^: AM bisects Z BAC 
“m(Z BAC) =2 x 20°= 


>% AB and AC are two tangent-segments "O 
the circle M 


^ AB=AC 
m (4 ABC) = m (Z ACB) = 180 


:m(Z BCD) = imc hey 
(inscribed and cn angles of 
.mí(zZ BCD)- d z* 702 = 


a 


x to them 


rcs (alternate angles) (2) 
Fi de meo Z C) 2 m (Z YXB) 


e QN: is a cyclic quadrilateral. 
(QED.) 


3 


. m(Z ACD) = it -35 N- 
He Y. 
sCASCD p py circle M 
^ CA=CD a) 
v CD an two m to the circle N 
^ CD=CB 
CB 


From (1) and (2) : X 
^. Cis the nici (QED. 1) 
A ABD in which DC Wa median , DC = 4 AB 


^ which 
^ AD.L BD (QED.2) 


Qu *46X* 2X? = 180° 
9 80 — 4.x*-20 
40° 


~“. m (4 ADC) =2 x 20° = 
”. m(Z BAC) (the tangency angle) 
=m (4 ADC) (the inscribed angle) 


<+. m(Z BAC) =40° (The req.) 


:: XZ and XY are two tangents to the circle 
^. XZ=XY 
^ m (4 XZY) = 180408 L3. 
> m (Z ZEY) (the inscribed angle) 
=m (Z XZY) (the tangency angle) 
-. m(Z ZEY) =70° (1) 
* the figure YZDE is a cyclic quadrilateral 
-. m(Z ZYE) +m(Z D) = 180° 
-. m (Z ZYE) = 180° - 110° = 70° 
From (1) and (2) : 
m(Z ZEY) =m (4 ZYE) - 70* 
-ZE-ZY 
— x 
^. m (ZDE) = m(ZY) 
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* The figure ABCD is 

acyclic quadrilateral 
©. m (Z ABC) = 180° — 125° 

=55° 

+ EA EB are two tangents to the circle at A and B 
^ EA=EB w m(Z E) - 70* 
z. m(Z EAB) = 180 —70* = 55° 
«EA isa tangent to the circle at A 
~<. m (Z EAB) (tangency) = m (4 ACB) (inscribed) 
7, m(Z ACB) = 55° (2) 
From (1) and (2): ~. m (4 ACB) = m (4 ABC) = 55° 
s AB=AC (QED. 1) 
^ m(4 BAC) = 180° -2 x 55° = 70° 
^ m(Z BAC) 2 m(Z E) = 70° 
^. ACisa tangent to the circle passing through the 

points A » B and E 


+ DA and DB are two 
tangent-segments to 
the circle M at A and B 

“ DA- DB 

^ m(Z1)2m(Z2) 

^ m(ZD)2180* -2m(Z 1) 

In AABC: '. AB- AC 

^m(Z3)em(Z 4) 

^ m(Z BAC) = 180* -2 

© ADisa tangent-segm: 

^, m (Z 4) (inscribed) = m 

rom (1) »(2) and (3): 5. go D)- 

^. AC is a tangent 

vertices of 


) (tange: [9] 
BAC) 
sh the 
(QED.) 


e circle 


11 
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+: AD is a tangent to the circle at A 
-. m (Z DAC) (tangency) 
=m (ZB) (inscribed) 


+: XY // BC > ABis a transversal to them Q) 
-. m (4 AXY) = m (Z B) (corresponding angle: 

- m(4 DAC)=m CRN 

2 ADisa tangent le "A u 


In A ABC: 
" AC=BC 


- m(4B)=m( ) c 

+; AB // CD » AC is a tfänsversal to them 

Lm. veal yn (alternate angles) (2) 
rom (1) Tm(ZB)2m(Z DCA) 

^. CDj ^. the circumcircle of A ABC 


(QED) 


to the 
points A » X and ED.) 
D.. M 


(First req.) 


<. m (Z LAM) = 45° 
4 ACL) = 45° 


«ALi ent to the circle passing through the 
vertices of ANC (Second req.) 
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| [A]: Choose The Correct Answer : - ] 


The angle of tangency is included between --------------- 


(a) two chords. (b) two tangents. ^y 


(c) a chord and a tangent. (d) a chord and a diame Gy 


In the opposite figure : 

If AC =8cm. »AZ=3 cm. »BZ=2 cm. 
s then BC = s 

(a) 5 em. (b) 7 cm. 


(a) X (b) Y NÉ L 
The point of concurrence of the medians — es each median in the 
io A from its base. 
(d)1:3 


(c) 100° (d) 120° 
In the opposite figure : 


ABC is right-angled triai JA Ky 
»m(ZC)=30° , AB N 


s then AC = cm. B 

(2 E cy (345 6 

The rhombu ich the fa. of its diagonals are L, and L, » its area = +- 
om 


OLL (b ()2L,L, @4L,L, 


In the opposite figi 
If the side lengtlf'o: square ABCD - 7 cm. 
and the side f the square XYZL = 3 cm. 


»then "e" he shaded part = --------------- 2 
(a) (7 (b) 4 (7-3) 


(Q- (d) (7 - 35) 


A circle its radius length is 5 cm. » then its circumference = ---- 
(a) 5 3t (b) 7 7t (c) 10 7t (d) 25 7t 
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In the opposite figure : 

The length of BC= 

(a) 3 (b) 4 
(©) 5 (d) 6 


The corresponding angles of the two similar polygons are ~-= i 
(a) equal (b) different (c) proportional (d) al 


The image of the point (2 » 3) by rotation R (O » 180°) is the point ' 
(a) 253) (b) -253) (c) (2 5-3) ( 


ABC is a triangle having one symmetric line and its side Tengi 10 


»5 and X cm. » then X= cm. Q 
(a)5 (58 (c) 10 (d) 12 (o 


9 O 
In the opposite figure : & O 
AB=AC ,AB=2X-1andAC=X+2 

eadi Ny 
(a)3 

(c) 11 

A rectangular picture its length is 

a wooden frame its width is 5 ci 

(a) 3050 

The perimeter of the squ; 

(a) 24 cm. ( 


The radius length of the tigcle wh 


(©) 5 (d) 6 


point e; by rotation R (0 » 180°) the point 
-B) (c) (A »- B) (d) (A » B) 


(a) (CA » B) Qs 
ABC is a triangle ny BY. = (AC)? + (BC)? »m(Z B) =40° ; then m (4 A) = 
) 50° (c) 90° (d) 130° 


(a) 1 (b)2 (c)3 (d) an infinite number. 


(a) 40° T 
The UR axes of symmetry in the equilateral triangle — 


If m, are the slopes of two perpendicular straight lines » then 
(a) m, +m, =0 (b)m,-m,=-1 (©)m,=m, (d) m; xm, =- 1 
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The sum of measures of the interior angles of the quadrilateral = 


(a) 90° (b) 180° (c) 270° (d) 360° 


A square of perimeter 20 cm. » then its area = -++--++ 


(a) 20 (b) 25 (c) 50 (d) 100 


If the radius length of the circle M equals 2 cm. ; then its circumference ny eem / 


(a) 4 Jt cm. (b) 5 7 cm. (c) 6 T cm. Ø 
The opposite figure represents a semicircle its centre is M 


+ 
and its radius length is r length unit; ^y 
then the area of the opposite figure — square units. 

E 


(a2) 23r (b) Ur Onr 


In the opposite figure : eQ 
CA ; CB are two tangents to the circle M » m (Z/€) = 

s then m (4 M) = eree a 

(9).20 b) 100 

(c) 110 


In the opposite figure : 

CB and CD are two det = a B = 

m (Z C) = 70° 

s then m (DB the minor) = 

(a) 180° (b) 90° (d) 110* 


) 
If m, » m, are two sloj Now n lines » then - É 
(a) m +m, =0 m, (©) m, x m 2-1 (d) m, - m, - -1 


If the projection of a lipe 0 a straight line is a point 
> then the lin shine Q5 ee straight line. 


(a) // -- CE @C 
A XYZ is right-angl iangle at Y » then XZ o 


(a) < de (Qs (d) twice 


The sum of E we any two sides of a triangle the length of the third side. 


(a) < (b) > (c) = 


The diag equal in length and not perpendicular in 
(a) ey (b) rhombus. (c) rectangle. 


The area of a square whose diagonal length is 6 cm. equals -- 
(a) 36 (b) 18 (c) 24 
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The longest chord in the circle is called 


(a) diameter. (b) tangent. (c) secant. (d) radius. 


If the area of the circle M = 16 Jt cm? 5 A is a point on its plane where MA = 8 cm. 
» then A is 
(a) outside the circle. (b) inside the circle. 


(c) on the circle. (d) on the centre of the Ny 


In the opposite figure : 

AB , AC are two tangents of the circle M 

m (4 MBC) = 30° 

sif AB =4 cm. then the length of BC = ersi 
(a) 3 (b) 4 


In the opposite figure : 

If m (Z CBD) = 50° 

s then m (Z AMD) = s 

(a) 40° 

(c) 80° 

If AB is a diameter of a circle » wh »—5) B (5 » 1) » then the centre of the 
circle is 

(a) (4 »-2) (c) (2 »2) (d) (8 »—2) 


»then its area = - 
(a) 48 


The numbers 5 »4 P be side lengths of a triangle. 
(a) 8 (c) 10 (d) 12 


In the op 


ABCD is quadfilater ABD) = 30° 
»m (4 DCE) = 120° 
» then ABCD is ~- 


(b) a rhombus. 
(d) a parallelogram. 


The nir of the symmetry axes of square is 
(a) 1 (02 (03 
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[B]: Essay Problems: - 


In the opposite figure : 


If AB and AC are two tangent- segments to the circle M 
and m (Z MBC) = 30° 
Prove that : A ABC is equilateral. 


Œ In the opposite figure : 


AB and AC are two tangent-segments to the circle M 


; AB // CD and m (Z BMD) = 130° 
(4) Prove that : CB bisects Z ACD 
(2) Find : m (Z A) (El-Fayoum 17 + El-Gharbia Lom 


In the opposite figure : 


XYZ is a triangle loj O ) 


» XY and XZ touch the circle M at 


If DE // YZ, O / 


prove that : 


The figure DYZE is a cyc, ra 


(Alex. 2004) 


In the opposite fig: 
AB and AC are two Lg N to the circle at B and C 


A 
»m (Z BDC) 3D M 
Find with m( ov Soe 
(South Sinai 17 » El-Menia 16 s Beni Suef 14) « 50? » 


In the opposite 

AE // DB > ) =55° » 

m(Z MEM id AB = AD 

Prove Pars figure ABCD is a cyclic quadrilateral. 
(2) AÉisa tangent to the circumcircle of the 


quadrilateral ABCD (Beheira 05) 
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In the opposite figure : 

XY, XZ are two tangents to the circle at Y and Z 
əm (Z YXZ) = 80* 

and m (Z EDZ) = 130° 

Prove that : (4) ZE = ZY @ XZ// YE 


| (Qj In the opposite figure : 

ABisa tangent to the circle M » AC is a secant to it 
> D is the midpoint of AC » E is the midpoint of BC 
and BD f the circle M = {N} Prove that : 

(1) AB // DE 


(2) The points N »D ; C ; E have one circle cM 
In the opposite figure : 


ABCDE is a regular pentagon inscribed e circle M > 


AX isa tangent to the circle at A » EXj gent 
circle at E where AX N EX = {x} 


Find : O / 


(1) m (AE) 
(2) m (Z AXE) (Matrouh 2011) « 72° » 108? » 


M ABCD isa paralleloofpayin “RGF =BC 


Prove that : CD is nt to PN e circumscribed about the triangle ABC 
(Port Said 17 » Ismailia 16 » El-Menia 13) 


i dram ADisa tangent to the circle at A » 
I| BC 
t to the circle passing through the points A » X and Y 
(El-Fayoum 17 » Alexandria 15 » El-Beheira 14) 


In the opposite Buse D 
DA and DB o tangent-segments to the circle M at A and B 
C Ethe such that AB = AC 


Prove: AC is a tangent to the circumcircle of A ABD 2^5 


(Cairo 17 s Damietta 16 » N. Sinai 14) 
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In the opposite figure : 
‘AB and AC are two tangent-segments drawn from A 
m (4 AMB) = 70° 
Find: (1) m (4 ABC) 
(2m (Z ACD) 


In the opposite figure : 

ABC and DCE are two equilateral triangles 

» E is the midpoint of BC » AE N BD = {W} 
(1) Prove that : ACisa tangent-segment to 


the circle which passes through the vertice: 
(2) Prove that : CDWE is a cyclic quadrilate: 


(3) Find : The centre of the circle whic! ses througi B 
the vertices of the quadrilateral CD 


L2) In the opposite figure : 
UR MI Gane (a 
XA and XB are two tangents to cle at A and B o Se 
z £ L 
»>m(Z AXB) = 70? and m (Z ) = 125° 
Prove that : N AN 
& A 


(GD) AB bisects Z DA RY Ky © "Dx 
Y A 


(El-Sharkia 17) 


(Luxor 2016 » Qena 2016 s El-Beheira 2011) 
In the opposite figure : Ty 


AL and AC! o tange gments 1 

to the VAY L fb P. 
» AL.L AC ; AC Q. 

(2) Find with proage the length of AL 


(2) Prove that? AL isa tangent to the circle passing through 
the velibegor the triangle ANC (El-Sharkia 2016) «7 cm. » 
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[A]: Choose The Correct Answer : - 


If the area of the circle is 9 JU cm? » then its radius length = 
(a)9 (b) 2 ()@3) 


The two tangent-segments drawn from a point outside a circle are .. 
(a) equal in length. (b) not equal in lengtb. 
(c) perpendicular. (d) parallel. 


In the opposite figure : 

ED is a tangent of the circle at B 

»m (Z ABC) = 65? » m (4 CBE) = 75? 
»thenm(Z C) = 

(a) 20 


The distance between the two points (6 > 

(a) - 10 

The two angles A and C in the right-ang 

(a) complementary. U (b) supflementary. 

(c) adjacent. (d) vertically opposite angles. 


The number of symmetric ax&&,o 


(21 Np: l 


The area of the trian jose =o is 10 cm. and its height is 6 cm. 


l (c) 30 (d) 60 


Ly 10 Q5 
‘In the cei Q5.. 
The length of AB = 


(a) 1043 (b) 10 


5 Ny (à) 53 


2 


The area M ur mbus whose diagonal lengths are 8 cm. and 10 cm. 


equals 
(a)2 (b) 18 
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In the opposite figure : 

ABCD is a trapezium in which AD // BC 

» AD is a diameter of circle M 

» then the area of the shaded region is 

(a) 70 cm? (b) 147 cm? (c) 170 cm? (d) 224 cm? 


Circumference of a circle is 6 JU cm. » L is a straight line at a distan 
centre » then L is 
(a) a tangent to the circle. (b) a secant to the ap A 


(c) outside the circle. (d) the diameter to ufi. 


If the measure of the tangency angle = 70? » then the meas the cei 
subtended by the same arc — 


(a) 35 (b) 70 (c) 140 e 
In the opposite figure : 


If BD isa tangent to the circle M & 


»m(Z BAM) = 25° 

s then m (Z ABD) = 

(a) 25° (b) 50° 

The sum of measures of the accum e angles at a point = 7 
(a) 80 (c) 860 (d) 630 


equals «+--+ the length 


(a) d (b) 


The medians of trian; e point which divides each in 
the ratio «+--+: from i 
1:2 : : (3:2 


In the oppo: 

ABC is a trifle » A 

m(Z B) = 50° 

»then m (Z A) =-* é 


(a) 100° Y (c) 80° (@) 70° 
The area My ombus whose diagonal lengths are 6 cm. » 8 cm. is 


(a)2 Q (b) 14 (c) 24 (d) 48 
In a regular hexagon » the measure of the angle of its vertex equals 


(a) 60° (b) 108° (c) 120° (d) 135° 
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Acircle whose circumference 20 JU cm. its area = ------+-+-+---» 
(a) 10 (b) 100 (c) 200 


In the opposite figure : 
ABisa tangent of the circle M 
s then m (Z ABC) = «eee 


(a) 120° (b) 110° 
(c) 90° (d) 30° 


The angle whose measure is 50° complements an angle of me 
(a) 90° (b) 130° (c) 50° 


'Ifcos2 X= 4 where X is an acute angle » then m (Z X) 
(a) 15 (b) 30 (c) 45 


If the ratio between the measures of the angles 
measure of the greatest angle is 


(a) 40° (b) 90* 

In the opposite figure : 

CA=CB »CX L AB 

»AB =2CX 

s then m (Z A) = esses 

(a) 30° (b) 60; (d) 45° 


If the side length of a "y Lc en its perimeter = = 
wL = Ka n c af 2L 


The number of sides of the re, lygon in which the measure one of its interior 
angles 135° = e i 


(a) 4 (c)8 (d) 10 
IfMisac radi led r cm. » then the length of the semicircle = -+--+ cm. 


(a) 276r Qr O4rr (d) Xr 


IfA€ the circidMojdiameter length 6 cm. 


s then MA = 


(a)3 Ny (b) 4 
(c) 5 (d) 6 


Which following points does not belong to the circle that its centre is the origin 
and its radius is 7 cm.? 


(a) (0 » 7) (b) (0 »—7) (c) € »0) (4) (7 $7) 
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If the point A Ethe circle M and its diameter length equals 6 cm. » then MA = 
(a) 4 (b) 6 (c) 3 (d)8 


If M is a circle of diameter length 7 cm. » A is a point on its plane and MA = 4 cm. 
» then the position of A with respect to this circle is -+ 


(a) inside the circle. (b) outside the circle. 


(c) on the circle. (d) coincide on the centre 


If M is a circle of a diameter length equals 14 cm. , MA = - x 
where A lies on the circle » then X = +- 


(a)5 (53 (c)2 


The number of symmetric axes of any circle is ----------- 


axes of symmetry of the isosceles 
(a)> (b) < 
- of the circle. 
(d) an axis of symmetry 
If AB N the circle M S [A JB); thémAB N the surface of the circle M = -- 


(a) AB ^ (c) [A.B] (d) AB 
The number of tangent. can (v from a point lies on a circle equals 


(a) one. © "Q3. (c) four. (d) infinite number. 
The tangent t 2. a is 10 cm. »is at a distance of $ 
from its ceni 


(a)4 (c)6 (d) 10 


A tangent to a cir Q iameter length 8 cm. is at a distance of --- - cm. from its centre. 


(26 (b) 12 (c) 3 


(a) 4 Ny b) 3 (c) 8 
A tangent a" of diameter length 6 cm. is at distance of cm. from its centre. 


Ifthe f line L is outside a circle of radius length 3 cm. and its centre is the origin 
point M (0 50) » if L at distance X from its centre » then X € + 


(a) [3 -L (b) ]3 » ef (c) [6 »-f 9 ]- »-6[ 
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[B]: Essay Problems 


In the opposite figure : 
M and N are two circles touching externally at D and AB is 
acommon tangent to them at A and B 
DC is acommon tangent to the two circles at D » 
where DC N AB = {c} 
Prove that : (4) C is the midpoint of AB 
@ AD LBD 


In the opposite figure : 

ABCD is a cyclic quadrilateral » 

BC is a diameter ; 

EA isa tangent for the circle at point A 

and m (4 ADC) = 120° 

Prove that : (1) BA = BE m(ZA =m (Z EAC) (Damietta 09) 


In the opposite figure : (e 


ADisa tangent to the circle M, 
» BC is a diameter in the cj 
and BD | AD N 


Prove that : m (Z e iz: aboy (Port Said 2006) 
ri 


In the opposite figu A 

M and N are twocircles intersectiftg at A and B ais 
=a =g zai L— 7c 

»BE&CD » ED ay tangents. DL 

Prove th: Q5 


(D m (Z ECD) + DC) 2 m (Z CAD) E 


(2) The figure R a cyclic quadrilateral. (Fayoum 2008) 
i 


LL In the ly J igure : DU c 

AB and A are wo tangent-segments to the circle M 

and BIP áp An in the circle. : 
mni e AM // CD B 


(EL-Monofia 2011) 
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In the opposite figure : 

AB 2 AC and EL isa tangent to the circle at A 
Prove that : 

(1) m (Z LAB) = m (Z ABC) 

(5 ACisa tangent to the circumcircle of A ADE 


ai 2005) 


In the opposite figure : 


The figure BCED is a cyclic quadrilateral 


; DÉC BC - (A) 
and AX //CE ` g 


(Kafr El-Sheikh 2013) 


Prove that : AX is a tangent to the circumcirı ar 


In the opposite figure : 

AB and AC are two tangents to the circ X o 
> BD is a diameter in it » m (LZ MAB Oy 

Find : m (Z ACD) 


£ In each of the opposi 
AB and CD are two RY Ny 
tangents to the «T N 
two circles M and N @ ty 

» © 


Prove that ; 


In the opposite fi 


AB and AC are gent-segments to 

the circle M d C respectively » m (Z A) = 45° 
BM O36 - [51 

Prove 


a) oe d ABMC is cyclic quadrilateral. 
(2) AD = AB + MB 


(Helwan 2009) 
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In the opposite figure : 


AX isa tangent 


sm (Z XAB) = 40° 
and m (4 ABC) = 110° 
Find : m (Z CDB) 


In the opposite figure : 

AB and AC touch the circle at B and G 

» AC // BD and m (Z A) = 40° 

Find with proof : 

(4) m (Z ACB) @m(z 


Then prove that : CB = CD : O 
In the opposite figure : & O 
AB is a diameter of the semicircle » 
CF is a tangent to it at C and DF L AB 
(4) Prove that : The figure ADEC ay. 
(2) Prove that : A FCE is isoscel 4 


(3) Determine the centre of th: e passing through the vertices of 


In the opposite figu: Ny 
AC 


clic quadrilateral. 


Two circles are int: at B, 


»A €one of the two ci cles (y 

AF is drawn as ft gent a) 

» then AB € draw cut the other circle at D and E B 
WE // 


ar 
Prove that : go (Kafr El-Sheikh 2009) 


A 


C In the opp ure : 


ABC is a tri inscribed in a circle 


; BD is a nggnt to the circle at B 
X elt v enc » where XY // BD 


Prove that : AXYC is a cyclic quadrilateral. (Cairo 17 , El-Kalyoubia 14 , Port Said 13) 
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KH ABCD is a quadrilateral inscribed in a circle » E is a point outside the circle 
and EA and EB are two tangents to the circle at A and B » If m(Z AEB) = 70° 
and m (4 ADC) = 125° , prove that : 

(1) AB =AC 

(2) AC isa tangent to the circle passing through the points A » B and E 


In the opposite figure : 

AB is a diameter in the circle N 

» NC_L AB »DENC 

and AD is drawn to cut the circle at E 

Prove that : AC is a tangent to the circle circumscribe: 


In the opposite figure : G , 
A ABC touches the circle externally at X » Y and 


If the perimeter of A ABC = 18 cm. 


»AX =2 m. and CZ 2 3 cm. Ke Y B 


Calculate : The length of BY (Sharkia 03) « 4 cm.» 


In the opposite figure : 
XYand XZ are two tangents circle from the point X 


o 


»m(ZD)z 110? »m(Z 
SER. 
Prove that : m (ZDE 


C In the o; 

Two circl fouchi mally at A 

> AX is the comm nt to them at A 

> AB and AD i ectthe small circle at B » D 

and the great circle 

Prove that : D (El-Gharbia 15 » El-Monofia 14 » Souhag 13) 


QO 
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In the opposite figure : 

ABC is a triangle inscribed in a circle 5 
CDisa tangent to the circle at C 

Draw DE // AC to cut AB at E 

Prove that : BECD is a cyclic quadrilateral. 


In the opposite figure : 
* 


ABCD is a quadrilateral inscribed in a circle in which 
»AB =AD » m (Z C) = 140° and m (4 ADE) = 70° Ry 


r^ 


AB and AC are two chords in a circle such y AC 


Prove that : & Ww 
DÉisa tangent to the circle at D enia 09, (o 
» 


and AD is drawn 
to cut the circle at E 
Prove that : AC is a tangent-segment t ircumci Aya CDE (Fayoum 09) 


In the opposite figure : ^Y. 
AB is a diameter in the circle M wy B=8cm. 


» AC is a chord in it. Draw BD — gh the 

circle to cut AC at D. If BD = A 

(4) Prove that : AB isa to thé’cifgumcircle of A CBD 

(2) Find : The length gor (Monofia 2009) « 4.8 cm. » 


In the opposite fi; 

M >N are two ci siestouctif germany atC > 

‘AD touchin thy , 

AB touchi circl 

If m (Z DAC) - 5 CNB) = 110° 5 

MN =6cm. > = 

Prove that : 

(1) Prove that > =AC =AB (2) Find : The perimeter of ABNMD 
(3) Prov NA bisects Z. CNB 


(a) Phat : AD is a tangent - segment to the circle passes through the points A » C and N 
(El-Ismailia 2015) 
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